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Anomeric Derivatives of Monosaccharides 
FIFI n OF THE INVENTION 

5 This invention relates to methods for the preparation of combinatorial libraries 
of potentially biologically active mainly monosaccharide compounds. These 
compounds are variously functionalized, with a view to varying lipid solubility, 
size, function and other properties, with the particular aim of discovering novel 
drug or drug-like compounds, or compounds with useful properties. The 
10 invention provides intermediates, processes and synthetic strategies for the 
solution or solid phase synthesis of monosaccharides, variously 
functlonalised about the sugar ring, including the addition of aromaticity and 
charge, and the placement of amino acid and peptide side chain units or 
isosteres thereof. 

15 

BACKGROUND OF THE INVENTION 

From a drug discovery perspective, carbohydrate pyranose and furanose 
rings and their derivatives are well suited as templates. Each sugar 

20 represents a three-dimensional scaffold to which a variety of substituents can 
be attached, usually via a scaffold hydroxyl group, although occasionally a 
scaffold carboxyl or amino group may be present for substitution. By varying 
the substituents, their relative position on the sugar scaffold, and the type of 
sugar to which the substituents are coupled, numerous highly diverse 

25 structures are obtainable. An important feature to note with carbohydrates, is 
that molecular diversity is achieved not only in the type of substituents, but 
also in the three dimensional presentation. The different stereoisomers of 
carbohydrates that occur naturally (examples include glucose, galactose, 
mannose etc.Fig 1), offer the inherent structural advantage of providing 

30 altemative presentation of substituents. 
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Fig.1 

5 The first example of a combinatorial approach employing carbohydrate 
chemistry, was a symposium report on the design and synthesis of a 
peptidomimetic using a glucose scaffold in the early 1990's\ The results, 
revealed that the glucose based structures designed as mimetics of a potent 
somatostatin (SRIF) agonist acted as agonists at low concentration, and at 
10 high concentration became the first known antagonists of SRIF. Although 
hardly the production of a library, the results were unique. 

Continuing in part the work commenced in the early 1990's, NIcolaou and co^ 
workers began developing carbohydrate based peptido-mimetics targeiii^,, 

15 integrins. Many integrins recognize an Arg-Gly-Asp (RGD) sequence in 
ligands such as fibronectin, vitronectin and fibrinogen, each binding with 
different affinities to the individual integriri receptors. Through a process of 
rational design a number of carbohydrate based RGD mimetics were 
synthesized. The chemical synthesis of nine different compounds by this 

2 0 group with very few common Intemiedlates required a considerable amount of 
chemical effort. It was evident from such results, that in order to generate a 
number of different structures in a facile manner new chemistries needed to 
be developed to streamline and enable what at this stage was unfortunately a 
protracted and arduous methodology. 

25 

Since 1998 researchers in the group of Kunz^ have been developing a 
number of carbohydrate building blocks with a similar purpose in mind. In 
general the building blocks that they have developed are coupled to a solid 
support to effect the desired chemical transfonnations. The chemistry 
30 developed can be employed to achieve, like the work of Hirschmann and co- 



I 
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3 

workers^, the introduction of peptldomimetic side chains to carbohydrate 
scaffolds in an effort to produce glyco-based mimetics of cyclic peptides. 
Admittedly, with the chemistry they have developed, there are inherent 
limitations in the types of functional groups that they are able to introduce and 
5 the range of stereoisomeric building blocks that they are able to employ. 

It is now becoming reasonably established in the art that relates to the solid 
phase production of combinatorial carbohydrate based libraries, that one of 
five protecting groups on a carbohydrate scaffold is a protecting group 
10 modified as a linker, so as to allow coupling of the block to a solid support. 
The strategy that then follows is simple, remove a protecting group and effect 
coupling at the freed functionality with a peptidomimetic or other reagent. 
Remove another protecting group and couple with the next reagent, and so 
on. 

15 

Following this generally accepted principle, a system hcs been developed that 
allows the chemical synthesis of highly structurally vunctionally diverse 
derivatised carbohydrate and tetrahydropyran structures, of both natural and 
unnatural origin. The diversity accessible is particularly augmented by the 

20 juxtaposition of both structural and functional aspects of the molecules. In 
order to access a wide range of diverse structures, stereo-center inversion 
chemistry is required, so as to achieve non-naturally occurring and hard to get 
sugars in a facile manner. Other chemistries are also required that provide 
unnatural deoxy or deoxy amino derivative which impart greater structural 

25 stability to the drug-like target molecules. With a suite of reagents to effect a 
suitable range of chemistries on a solid support, allowing such things as; wide 
functional diversity, highly conserved intermediates, a limited number of 
common building block to be required, and with suitable chemistry to allow 
access to unusual carbohydrate stereo-representations and including access 

30 to deoxy and deoxy amino analogues, a methodology is then established that 
can create focused libraries for a known target, or alternatively diversity 
libraries for unknown targets for random screening. 
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Many of the traditional methods of carbohydrate synthesis have proved to be 
unsuitable to a combinatorial approach, particularly because modem high- 
throughput synthetic systems require that procedures to be readily 
5 automatable. The compounds and processes described herein are 
particulariy suited to the solid and solution phase combinatorial synthesis of 
carbohydrate-based libraries, and are amenable to automation. The methods 
of the invention yield common intermediates that are suitably functionalized to 
provide diversity in the structure of the compounds so generated. In this way 
10 the technology described can produce many and varied compounds around 
the basic structure shown in Figure 1. Using this method, it is possible to 
introduce varied functionality in order to modulate both the biological activity 
and pharmacological properties of the compounds generated. 

15 Thus the compounds and methods disclosed herein provide the ability to 
produce random or focusecf \ iDrftbinatorial-type libraries for the discovery of 
other novel drug or drug-lifer c.'jfTipounds, or compounds with other useful 
properties in an industrially practical manner. 

20 It will be clearly understood that, although a number of prior art publications 
are referred to herein, this reference does not constitute an admission that 
any of these documents forms part of the common general knowledge in the 
art, in Australia or in any other country. 
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SUMMARY OP THF INVENTION 



In a first aspect, the Invention provides a connpound of formula I 



R6 ,R7 




Wherein, 

n is 0 or 1; the ring may be of any configuration and the anomeric 
10 ce/.^ - > i.y be of either the a or p c^^^ 

,-i6 and R7 are hydrogen, or together form a carbonyl oxygen; 
R1 is selected from the group consisting of hydrogen; -N(Z)Y and - 
C(Z)Y wherein; 

15 When R1 Is -N(Z)Y, then: 

Y is selected from hydrogen, or the following, where G denotes the 
point of connection to the nitrogen atom in N(Y)Z; 
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Z is selected from hydrogen orX1; 

Q is selected from hydrogen or W; 
5 The groups W are independently selected from alkyi, alkenyl, alkynyl, 

heteroalkyi, aryl, heteroaryl, arylalkyi or heteroarylalkyl of 1 to 20 atoms which 
is optionally substituted, branched and/or linear. Typical substituents include 
but are not limited to OH, NO, NO2. NH2, N3, halogen, CF3, CHF2, CH2F, 
nitrile, alkoxy, aryloxy, amidine, guanidiniums, carboxylic acid, carboxylic acid 
10 ester, carboxylic acid amide, aryl, cycloalkyi, heteroalkyi, heteroaryl, 
aminoalkyi, aminodialkyi, aminotrialkyi, aminoacyl. carbonyl, substituted or 
unsubstltuted imine, sulfate, sulfonamide, phosphate, phosphoramide, 
hydrazide, hydroxamate, hydroxamic acid; 

15 The groups X1 are independently selected from alkyI, alkenyl, alkynyl, 

heteroalkyi, acyl, arylacyl, heteroarylacyl, aryl, heteroaryl. arylalkyi or 
heteroarylalkyl of 1 to 20 atoms which is optionally substituted, branched 
and/or linear. Typical substituents include but are not limited to OH, NO, NO2, 
NH2, N3, halogen, CF3, CHF2, CH2F, nitrile, alkoxy, aryloxy, amidine, 

20 guanidiniums, carboxylic acid, carboxylic acid ester, carboxylic acid amide, 
aryl, cycloalkyi, heteroalkyi, heteroaryl, aminoalkyi, aminodialkyi, aminotrialkyi, 
aminoacyl. carbonyl. substituted or unsubstltuted imine, sulfate, sulfonamide, 
phosphate, phosphoramide, hydrazide. hydroxamate, hydroxamic acid; 

25 When R1 is -C(Z)Y, then: 

Y is selected from hydrogen, double bond oxygen (=0) to forni a 
carbonyl, or triple bond nitrogen to form a nitrile. 

Z may be optionally absent, or is selected from hydrogen or U, 
Wherein U is independently selected from alkyI, alkenyl, alkynyl, 
30 heteroalkyi, aminoalkyi, aminoaryl, aryloxy, alkoxy, heteroaryloxy, aminoaryl, 
aminoheteroaryl. thioalkyi, thioaryl or thioheteroaryl, acyl, arylacyl, 
heteroarylacyl, aryl, heteroaryl. arylalkyi or heteroarylalkyl of 1 to 20 atoms 
which is optionally substituted, branched and/or linear. Typical substituents 
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include but are not limited to OH, NO. NO2. NH2, N3. halogen, CF3. CHF2, 
CH2F. nitrile, alkoxy, aryloxy, amidine, guanidiniums. carboxylic acid, 
carboxylic acid ester, carboxylic acid amide, aryl, cycloalkyl. heteroalkyi, 
heteroaryl. aminoall<yl. aminodialkyl. aminotrialkyi, aminoacyl. carbonyl. 
5 substituted or unsubstltuted Imine, sulfate, sulfonamide, phosphate, 
phosphoramide. hydrazide. hydroxamate, hydroxamic acid;, heteroaryloxy, 
aminoalkyl. aminoaryi, aminoheteroaryl. thioalkyl. thioaryl or thioheteroaryl. 
which may optionally be further substituted. 

10 Suitably, When R1 is H, at least two of the groups R2. R3. R4 and R5 are 
selected from the group consisting of -OX2 or -N(DY, and the others are 
independently selected from hydrogen, -OH. -0X2, -N(T)Y, wherein Y is as 
defined above, T is selected from hydrogen or X2; and X2 is independently 
selected from alkyl, alkenyl, alkynyl. heteroalkyi, aryl. heteroaryl, arylalkyi or 

15 heteroarylalkyi of 1 to 20 atoms, 

When R1 is N(Z)Y or C(Z)Y, at least one of the ^!r,> " H2, R.3. R4 
and R5 are selected from the group consisting of-OX2 or -N(T)Y, and the 
others are independently selected from hydrogen, -OH. -OX2, -N(T)Y. 
2 0 wherein Y is as defined above, T is selected from hydrogen or X2; and X2 is 
independently selected from alkyl, alkenyl, alkynyl. heteroalkyi. aryl, 
heteroaryl, arylalkyi or heteroarylalkyi of 1 to 20 atoms. 

It is understood that the mies of molecular stoichiometry will be upheld 
25 by the default addition of hydrogens atoms as required. 

The groups Z and Y may be combined to fomi a monocyclic or bicyclic 
ring structure of 4 to 10 atoms. This ring structure may be further substituted 
with X groups; 



30 



The groups R2. R3. R4 and R5 are independently selected from 
hydrogen. OH. . NHDde. NHDTPM and other vinylogous amines, N(Z)Y, 
wherein N(Z)Y is as defined above, OX and X is independently selected from 
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alkyl. alkenyl, alkynyl. heteroalkyi, aminoalkyl, aminoaryl, aryloxy. alkoxy, 
heteroaryloxy. aminoaryl, aminoheteroaryl, thioalkyl. thioaryl or thioheteroaryl, 
acyl. arylacyl, heteroarylacyl. aryl. heteroaryl, arylalkyi or heteroarylalkyi of 1 
to 20 atoms which is optionally substituted, branched and/or linear. Typical 
5 substituents include but are not limited to OH, NO, NO2, NH2. N3, halogen. 
CF3, CHF2, CH2F, nitrile, alkoxy, aryloxy, amidine, guanidiniums, carboxylic 
acid, carboxylic acid ester, carboxylic acid amide, aryl. cycloalkyi, heteroalkyi, 
heteroaryl, aminoalkyl, aminodialkyl. aminotrialkyl. aminoacyl. carbonyl. 
substituted or unsubstituted imine, sulfate, sulfonamide, phosphate, 
10 phosphoramide, hydrazide, hydroxamate, hydroxamic acid; 

With the proviso that when R2 is N(Z)Y, R6 and R7 are hydrogen, and R4 
and R5 are OH or together fomn a benzylidene or substituted benzylldene, 
then R1 cannot be N(Z)Y. 

15 

A preferred embodiment of th? 5 ^Koect provides for compounds of formula 
I in which R1 is H and R4 is Nv<>:' ; 

In a particularly preferred embodiment R1 is H and R4 is N(Z)Y wherein Z is 
20 hydrogen; 

A further embodiment of the first aspect provides for compounds of fomnula I 
in which R1 and R4 are independently N(Z)Y; 

25 Another embodiment provides for compounds of formula I in which R1 is H 
and both R2 and R4 are N(Z)Y; 

In a preferred embodiment provides for compounds of fomnula I in which the 
ring is of the gluco, galacto or alio configuration; 

30 

A further embodiment provides for compounds of fonnula I in which R1 is 
N(Z)Y and R2 is N(Z)Y; 
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A further embodiment provides for compounds of formula I in which R1 is 
P(Z)Y and R2 is N(Z)Y, wherein P is carbon and Y is hydrogen. 

A further embodiment provides for compounds of formula I in which R1 Is 
5 P(Z)Y and R4 is N(Z)Y, wherein P is carbon and Y is hydrogen. 

A further embodiment provides for compounds of formula I in which R1 is 
N(Z)Y and R5 is N(Z)Y and the ring is of the furan form. 

10 In a second aspect, the invention provides for a method of synthesis of 
compounds of formula I in which R1 is hydrogen, comprising the step of 
reducing a synthetic intemriediate of formula II, in which the substituent V is 
either bromine or chlorine, R6 and R7 are as defined in the first aspect, R5, 
R4, R3, and R2 are independently selected from OH. 0-acyl, N3, NHDde, 

15 NHDTPM, NHZ, NHBOC, phthalimide, O-protecting group or when R6 and R7 
toget!-: :- a^carbpnyl oxygen, R5 may additionally be optionally substituted 
O-aird - -y'^'kyl or O-aryl. Where the protecting groups may be chosen 
from any suitable oxygen protecting groups known in the art, including acetals 
and ketals which protect two adjacent oxygens, 

20 




formula II 

In a third aspect, the invention provides for a method of synthesis of 
compounds of formula I in which R1 is N(Z)Y comprising the step of reacting 
a compound of formula II with and azide nucleophile, in which the 
2 5 substituents for formula II are as described in the second aspect. 
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In a fourth aspect, the invention provides for a method of combinatorial 
synthesis of compounds of the formula I comprising the step of immobilizing a 
compound of formula III onto a support. Said support may be soluble or 
insoluble. Non-limiting examples of insoluble supports Include derivatised 
5 polystyrene, tentagel, wang resin, MBHA resin, aminomethylpolystyrene. rink 
amide resin etc. Non-limiting examples of soluble supports include DOX- 
mpeg, polyethylene glycol etc. 




formula III 

10 Wherein R1 is as defined in the first aspect, R2. R3. R4. R^. R6 and R7 are 
as defined in the second aspect, and the linkage between the compound of 
formula llland the support is through any of positions R2, R3,R4 or R5. 

In a fifth aspect, the Invention provides for a method of synthesis of 
15 compounds of formula I in which R1 is N(Z)Y, comprising the step of reacting 
a compound of fomiula IV in the presence of a lewis acid with an azide 
source. 

R6 




formula IV 



20 in which the substituent V is -OAcyl, R6 and R7 are as defined in the first 
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aspect, R4, R3, and R2 are independently selected from OH, O-acyl, N3, 
NHDde, NHDTPM. NHZ, NHBOC, phthallmide, O-protecting group or when 
R6 and R7 together for a carbonyl oxygen. R4 may additionally be optionally 
substituted O-alkyl. 0-arylalkyl or O-aryl. Where the protecting groups may be 
5 chosen from any suitable oxygen protecting groups known In the art. including 
acetals and ketals which protect two adjacent oxygens. 

In a sixth aspect, the invention provides for a method of synthesis of 
compounds of formula I in which R1 is H. comprising the step of reducing a 
10 compound of formula IV in which the substituents for formula II are as 
described In the fifth aspect. 

In a seventh aspect, the invention provides for a method of combinatorial 
synthesis of compounds of formula I comprising the step of immobilizing a 
15 compound of formula V onto an support. Said support may be soluble or 

insoluble. Non-limiting examples of insoluble supports inoi^i;''? derivatised ,^ 
polystyrene, tentagel, wang resin, MBHA resin, aminomethy-. r -j^riyrene,. rink ^ 
amide resin etc., Non-limiting examples of soluble supports include DOX- 
mpeg. polyethylene glycol etc. 



20 



R6 



R4 




formula V 



Wherein R1 Is as defined in the first aspect, R2, R3. R4. R6 and R7 are as 
defined in the fifth aspect, and the linkage between the compound of formula 
25 V and the support is through any of positions R2, R3. or R4. 
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In a eighth aspect, the invention provides for a method of solution phase 
combinatorial synthesis of compounds of formula I comprising the step of 
alkylating a free hydroxyl on a compound of formula III. wherein R1 is as 
defined in the firet aspect. R2. R3. R4, R5. R6 and R7 are as defined in the 
5 second aspect and any one of the protecting substituents may be removed 
prior to alkylation. 

Compounds of the invention are useful in screening for biological activity. 

.0 For the purposes of this specification it will be clearly understood that 

the word "comprising" means "including but not limited to", and that the word 
"comprises" has a corresponding meaning. 
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General Solution and Solid Phase Methods For Examples 1-21 

5 General Method 1 : Formation of a GIvcosvl Bromide 

To a solution of the anomeric-acetate compound (100 mmol) in 
dichloromethane (250 mL) at 0°C, was added a solution of 33% HBr in acetic 
acid (lOOmL). The solution was then stirred for 2 h at room temperature. At 
this time chlorofonn was added to the suspension and the resulting solution 
10 poured onto Ice/water. The chloroform layer was then collected and washed 
with cold water, saturated sodium hydrogen carbonate, brine, dried (MgS04), 
and the solvent removed to leave a foam. This foam was trituated with ether 
(60 mL) for 30 min and the resulting solid filtered to give the glycosyl bromide 
as a white solid. Yield typically greater than 95%. 

15 

General t^P - r V. Reduction at the Anomeric Centre to Form a GIvcitol 
To a susp- \ :• ; of glycosyl bromide (100 mmol) in dry toluene 200 mL was 
added tributyltin hydride (110 mmol) and the whole refluxed under nitrogen for 
3 h. The suspension was concentrated to dryness and the residue re- 

20 dissolved in a 2:1 dichloromethane/chlorofomi (250 mL) mixture. To the 
residue was then added potassium fluoride (20 g) in water (100 mL), and the 
heterogeneous solution stirred vigorously for 45 min. The resulting 
suspension was filtered through a pad of celite and washed several times with 
dichloromethane. The combined filtrates were then washed with water, brine, 

25 dried (MgS04), and solvent removed In vacuo to leave a solid In typically 
quantitative yield. 

General Method 3: Solution Phase Zemplen 

To a suspension of the acetylated compound (100 mmol) in dry methanol 
30 (125 mL) at 0°C was added a solution of sodium methoxide (0.33 mmol) in 
dry methanol (125 mL) and the mixture was stirred under nitrogen for 2 h. 
Amberlite IR 120 H* was added until pH 5 was reached, the solution was 
filtered and the resin washed several times with a 2:1 
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methanol/dlchloromethane mixture. The combined filtrates were then 
concentrated to dryness to leave a solid. Typically quantitave yield. 

fiftneral Method 4: Solution Phase Benzv lidene Protection 
5 To a solution of the triol (-100 mmol) in dry A/,A/-dimethylfomiamide (325 
mL)/acetonltrile (200 ml) was added 4-methoxybenzaldehyde dimethyl acetal 
(180 mmol) and p-toluene sulfonic acid (2.5 mmol). This solution was then 
heated at 60°C on a rotary evaporator at 300 mmHg for 30 min and then over 
the course of 4 h the pressure was reduced to 80 mmHg and approximately 

10 200 mL of solvent collected. After this time a second batch of reagent (70 
mmol) and acetonitrile (125 mL) was added and the evaporation process 
repeated over 2 h. All solvent was then removed under reduced pressure 
and the residue re-dissolved in an 8:1 chlorofomn/triethylamine mixture, 
washed with dilute sodium hydrogen carbonate, dried (MgS04) and the 

15 solvent removed under reduced pressure to leave a oil. The oil was typically 
loaded onto a pad of silica and eluted with -10% ethyl acetate in light 
petroleum (40-60°C), to provide a white solid. 

General Method 5: Solution Phase Be nzovlation 

20 The sugar (100 mmol) was partially suspended in pyridine (400 mL) and p- 
chlorobenzoyl chloride (46 mL, 120 mmol) added dropwise at 0°C and the 
resulting reaction mixture stinred at room temperature for 2 h. After this time 
cold water (30 mL) was added and the solution stin-ed for a further 1 h at 
room temperature. All solvents were then removed under reduced pressure 

25 and any traces of pyridine azeotropically removed with toluene. The residue 
solid was then redissolved in chloroform and washed with water. 10% citric 
acid, saturated sodium hydrogen carbonate, brine, dried (MgS04) and 
concentrated under reduced pressure to leave a foam. This foam was 
trituated with ether and the resulting solid filtered to give the benzoylated 

30 compound as a solid, typical yield -85%. 



General Method 6: Solution Phase Nud ftftphilic Inversion of a Carbon Centre 
To a solution of the sugar (100.0 mmol) in dry chloroform (300 mL) cooled to 
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-ZO^C, was added pyridine (180.0 mmol) and trifluoromethane sulfonic 
anhydride (115 mmol) and the whole stin-ed for 1 h at this temperature. The 
reaction was then diluted with chlorofonn. and the resulting solution washed 
with cold water, cold 10% hydrochloric acid, cold water, dried (MgS04), and 
5 the solvent removed in vacuo. The resulting residue was then redlssolved In 
/V,A/-dimethylfonnamide (600 mL), and sodium azide (500 mmol) was added 
at 0°C in portions. The suspension stirred overnight at room temperature. 
The reaction was diluted with chlorofomn and the resulting solution then 
washed with water, 10% citric acid, saturated sodium hydrogen carbonate, 
10 brine, dried (MgS04). and the solvent removed in vacuo, followed by 
azeotroping wrth toluene to leave the product, typically 95% yield. 

neneral Method 7: Solution Phase Alkvlatlon 

To a suspension of sodium hydride (100 mmol) In dry N,N.- 
15 dimethylfonnamide (360 mL) at 0°C under nitrogen was added a solution of 
the sugar (63.2 mmol) in dry N. A/-dimethylformamide (30 mL). The mixture 
was stirred at 0°C for 15 min and then warmed to room temperature and 
stirred for a further 30 mln. The suspension was again cooled to 0°C, the 
alkylating agent (85 mmol) added dropwise over a period of 5 min. after which 
20 the suspension was warnied to room temperature and stin-ed for 16 h. The 
suspension was then cooled to O'C and the reaction quenched with 
ammonium chloride solution, chlorofomi added, and the organic layer washed 
with saturated sodium hydrogen carbonate, water, dried (MgS04) and all 
solvent removed to leave an oil. Crude products were purified by column 
25 chromatography (typically: silica, 50% ethyl acetate In light petroleum (40- 
60°C)) to give the desired product as a solid, in yields of 55-95%. 

General Method 8: Solution Phase DTP M Removal 

To a solution of the DTPM derivatised sugar (100 mmol) In a 3:1 mixture of 
30 dry methanol/A/,A/.-dlmethylfomfiamlde (500 mL), was added hydrazine 
monohydrate (350 mmol) and the mixture stirred for 3 h. After this time the 
mixture was filtered and the filtrate was then concentrated under reduced 
pressure. The residue was redlssolved in dichloromethane, washed with 
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saturated sodium chloride, dried (MgS04) and ail solvent removed under 
reduced pressure to leave a solid, typically in quantitative yield. 

General Method 9: Solution Phase HBTU Couoling 
5 To a solution of the acylating agent (10 mmol) and HBTU (12 mmol) in dry 
A/,A/,-dimethylformamide (60 mL) was added diisoproplyethylamine (25 mmol) 
and the mixture stirred for 10 min. A solution of the sugar building block (9.4 
mmol) in dry M/\/,-dimethylformamide (8 mL), was then added and the 
mixture further stirred for 16 h. Chloroform was then added and the reaction 

10 mixture was washed with water, 10% citric acid, saturated sodium hydrogen 
carbonate, brine, dried (MgS04) and the solvent removed under reduced 
pressure to leave an oil. Purification of the products was by column 
chromatography (typically, silica; 50% ethyl acetate in light petroleum (40- 
60°C)), or alternatively by trituation with diethyl ether to give clean products in 

1 5 typical yields of 55-85%. 

General Method 10: Solution Phase Reac tion with an Isocvanate 

To a solution of the sugar derivative (10 mmol) in dry dichloromethane (100 

mL) was added dropwise ethyl isocyanatoacetate (10.7 mmol). The resulting 

20 solution stirred for 3 h. In the case of a precipitate occuring, the solid was 
filtered after 3 h and washed with dichloromethane to give a white solid. 
Alternatively if no precipitate fonned, chloroform was added and the reaction 
mixture washed with water, dried (MgS04) and the solvent removed in vacuo 
to typically leave an oil. Purification of oils was achieved by column 

2 5 chromatography. Products were typically formed in yields of 65-90%. 

General Method 11: Solution Phase Reaction with an Anhvdride 
To a solution of the sugar derivative (10 mmol) in dry dichloromethane (90 
mL) was added dropwise acetic anhydride (11 mmol). The resulting solution 
30 stirred for 16 h. In the case of a precipitate occuring, the solid was filtered 
after and washed with dichloromethane to yield a white solid. Alternatively if 
no precipitate occured. chlorofomi was added and reaction mixture washed 
with water, 10% citric acid, saturated sodium hydrogen carbonate, brine, dried 



wo 03/082846 



17 



PCT/AU03/00384 



(MgS04) and the solvent removed under reduced pressure to leave an oil. 
Oils were purified by column chromatography. Products were typically fonned 
in yields of 50-99%. 

5 General Method 12: Solution Phase R eaction with an Acid Chloride 

To a solution of the sugar derivative (10 mmol) in dichloromethane (100 mL) 
was added diisopropylethylamine (12 mmol) and an acid chloride (11.6 
mmol). and the solution then stirred for 16 h. Chloroform was then added and 
the reaction mixture washed with water. 10% citric acid, saturated sodium 
10 hydrogen carbonate, brine, dried (MgS04) and the solvent removed under 
reduced pressure to give an oil. Purification was by either column 
chromatography (typically: silica; 50% ethyl acetate in light petroleum (40- 
60°C)), or by trituation with diethyl ether. Products were typically formed In 
yields of 70-80%. 

15 

Reneral Method 13: Solution Phase Red uction of an Azide 
To a stirred solution of the sugar derivative (10 mmol) in methanol (90 mL) 
was a solution of ammonium chloride (50 mmol) in water (18 mL). Added to 
the reaction mixture was zinc dust (300 mmol) and the resulting suspension 
20 stirred for 3 h. The reaction mixture was then filtered through a pad of celite 
and washed with ethyl acetate. The organic layer was then collected, washed 
with saturated sodium hydrogen carbonate, dried (MgS04) and all solvent 
removed under reduced pressure to leave a white solid. Products were 
typically formed in yields of 60-75%. 

25 

fSfineral Method 14: Solution Phase Remo val of p-Methoxvbenzyl Group 
Sugar derivative (~2mmol) was dissolved in a solution of 70% chlorofomi, 
20% trifluoroacetic acid, 5% anisole. 5% water, and the resulting reaction 
mixture stirred for 6 h. All solvent was then removed under reduced pressure 
30 to leave a darit oil. Products were purified by HPLC-MS 



General Method 15: Solution Phase B ase Catalvsed Hydrolysis 

Sugar derivative (~2 mmol) was dissolved in methanol (-1.5 mL). To 
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solution was 1M sodium hydroxide (0.42 mL) and the resulting reaction 
mixture agitated for 16h. Amberlite resin (400 mg) was added, the 
suspension was then stinred for 30sec. filtered, and resin washed with 
methanol. The resulting solutions were collected and freeze dried, and the 
5 residues then purified by HPLC-MS. 

General Method 16: Simultaneous Removal of Be nzoate and DTPM 
Sugar derivative (1 mmol) was stirred at room temperature in a 1 molar 
NaOH/methanol solution (6 mL, 1.5 mmol) in DMF (1.5 ml) until complete 
10 consumption for (12 hrs). Hydrazine monohydrate (0.3 ml) was added and the 
stin-ing continue for 2hr. The volatile solvents were removed in vacuo and the 
residue was taken up in EtOAc and washed with saturated bicarbonate 
solution, dried over MgS04, and evaporated to dryness. Products were 
typically fomned in yields of 85-90%. 

15 

General Method 17: Solution Phase Diazotransfer 

To a solution of the sugar derivative (1 mmol) and CUSO4.5H2O (0.02 mmol) 
in methanol/water (5:1, 10 mL), was added drop-wise the TfNa solution (-4.5 
mmol). The reaction mixture was stirred at room temperature for 20hr and 

20 more TfNs (~1.4 mmol) was added. After additional 16hr. concentrated 
NH4OH solution was added to quench excess TfNa and the stirring continued 
for 72hr. The phases were separated and the aqueous phase was extracted 
with dichloromethane. The combined organic layers were washed with 
saturated bicarbonate solution, dried over MgS04 and evaporated to dryness. 

25 The residue was evaporated to afford the desired product in quantitative yield. 

General Method 1 8: Solution Phase Ben zvlidene Removal 
To a solution of the sugar derivative (1 mmol) in acetonitrile/methanolAwater 
(1:1:0.1), was added TsOH.HaO (-lOOmicromol). The resulting reaction 
30 mixture was stirred at 50°C for 1.5 hrs. The volatile solvents were then 
removed in vacuo and the residue purified by flash chromatography. The 
desired product was typically obtained in 70-80% yield.. 
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General Method 19: Solution P hase Silvl Protection. 

To a solution of the sugar derivative (1 mmol) in pyridine (1ml), was added 
DMAP (1 mmol) and TBDPSCI (1.5 mmol). The resulting reaction mixture was 
stirred at 120"'C for 45min, then the solvent removed In vacuo. The residue 
5 was taken up in dichloromethane washed with 1N HCI solution, dried over 
MgS04 and evaporated to dryness. The residue was chromatographed to 
afford the desired product in typically 85-95% yield. 

General Method 20: Coupling of Building Block to Resin 

10 The Trichloroacetimidate derivatised resin (IRORI Wang resin ~1 mmol) was 
weighed into the reaction vessel and washed with THF. The derivatised 
building block (1.86 mmol) was dissolved in anhydrous DCM (1.2ml), added 
to the resin and shaken for 3 mins. BF3Et20 (~100nl) was added and the 
reaction vessel shaken continuously for 10 mins. The reaction mixture was 

15 filtered under vacuum and the resin washed with THF, DCM, and dried. 

General Method 21: Solid Phase D ebenzovlation 

The resin bound sugar was shaken in a solution of THF/MeOH (5:1) and 
NaOMe (0.02 Molar) overnight. The reaction was drained and washed with 
20 anhydrous THF and repeated as described above. The reaction solvent was 
drained and the resin washed with THF. a solution of THF: CH3COOH: MeOH 
8:1:1, THF. and DCM. The resin was dried overnight. 

General Method 22: Solid Ph ase Alkvlation 
25 The resin was reacted with a 0.25 molar solution of fert-butoxide in DMF (5 

min) and then the alkylating agent. (0.25 molar in DMF, 20 min) was reacted 
• with the resin. The resin was washed with DMF and again treated with the 

two solutions, this procedure was repeated a further four times. The final 

wash of the resin was performed as above; with DMF, THF/MeOH/ CH3CO2H 
30 (8:1 :1), THF, DCM and MeOH. The resin was then dried overnight. 

General Method 23: Solid Phase SiM D eprotection 

A solution of PSHF (proton sponge hydrogen fluoride) (0.5 Molar in 
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DMF/Acetic Acid. 95:5) was prepared. The resin was added to tlie solution 
and the reaction was stin;ed at 65°C for 24 hours. The resin was then washed 
with DIVIF. IVleOH/CHaCOOH/THF, 1:1:8, THF and DCM, and then dried 
under high vacuunrj 

5 

General Method 24: Solid Ph ase Azide Reduction 

Resin was placed in a round bottom flask. A solution of ferf-Butoxide (0.2 
molar) in anhydrous DMF was prepared. DTT (0.2 molar) was added to the 
fe/t-Butoxide solution and stimng continued until all DTT dissolved. The 

10 solution was poured into the Buchner flask containing the Kans. The reactor 
was degassed by applying vacuum (15 mbar) and filled with nitrogen. This 
technique was repeated twice and the reactor shaken at room temperature for 
6 hr, allowing the evolved Nz gas to escape. The reaction solvent was 
removed from the flask and the Kans washed with DMF. THF. and MeOH 

15 before being dried under high vacuum for 12 hours. 

General Method 25: Solid Ph ase A/-Acvlation 
Method 1 

Acids were weighed into round bottom flask and DIG 
20 (diisopropylcarbodiimide) (0.25 molar) in DMF was added to make a 0.5 
molar solution of the acid. The resultant solution was stirred at room 
temperature for 1 hour and DMAP (to 0.05 molar) was added. The solution 
was poured into a reactor containing the Kans and shaken vigorously. The 
reactor was degassed by applying vacuum (15 mbar) and filled with nitrogen. 
25 This technique was repeated twice and the reactor shaken at room 
temperature over night. The reaction solvent was removed from the flask and 
the Kans washed with DMF. MeOH. THF. MeOH. DCM and MeOH. 

Method 2: 

30 Acids were weighed into round bottom flask and DMF was added to make a 
0.5 M solution, followed by addition of DIPEA (to make 0.5 M). The solution 
was stirred until homogeneous and HBTU (to make 0.5 M) was added. 
Stimng was continued for additional 30 minutes and the solution was poured 
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into a reactor containing the Kans and shaken vigorously. Thei reactor was 
degassed by applying vacuum (15 mbar) and filled with nitrogen. This 
technique was repeated twice and the reactor shaken at room temperature for 
overnight. The reaction solvent was removed from the flask and the Kans 
5 washed with DMF. MeOH, THF. MeOH. DCM and MeOH. 

General Method 26: Solid Phase Nitro Gr oup Reduction 
A solution of tin(ll) chloride (1 Molar) in a mixture of DMF and water was 
prepared, filtered, the solution was poured into a reactor containing the Kans 
10 and shaken vigorously. The reactor was degassed by applying vacuum (15 
mbar) and filled with nitrogen. This technique was repeated twice and the 
reactor shaken at room temperature for 24 hour. The Kans were washed with 
DMF, THF. DCM, MeOH and DCM and dried under high vacuum. 

15 General Method 27: Solid Phase Fm oc Removal 

A 20% v/v solution of piperidine in DMF was prepared and the solution was 
poured into a reactor containing the Kans and shaken vigorously. The reactor 
was degassed by applying a vacuum (15 mbar) and then was filled with 
nitrogen. This technique was repeated twice and the reactor shaken at room 

20 temperature for one hours. After one hour the solvent was removed, the 
Kans were washed with DMF and the deprotection was repeated as above. 
The reaction solvent was removed, the Kans washed with DMF, MeOH, THF, 
MeOH. DCM and MeOH and dried under high vacuum. 

25 General Method 28: Solid Phase Gu anvlation 

A solution of 3,5-dimethylpyrazolyl fomiamldinlum nitrate (0.2 molar) In 
anhydrous DMF was prepared, and DIPEA (to 1 molar) added. The resIn in 
Kans were pooled, added to the solution, and the reaction was stirred at 65°C 
for 24 hours. The reaction solvent was removed from the flask via a vacuum 

30 line and the flask shaken to release further solvent from the Kans. The Kans 
were washed with DMF. THF and DCM and dried under high vacuum. 



General Method 29: Cleavage from Resin 
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Cleaving solutions were prepared from DCM (60%), triethylsilane (20%), TFA 
(20%). The Kans were opened and the resins poured into reactors in the 
MiniBlock. 0.7 ml of the above cleaving solution was added to each reactor 
and the reactors were shaken at room temperature for 3 hours. The solutions 
5 were collected into test tubes (1 2x75mm). The resins were washed with DCM. 
The washings were combined with the cleavage In the test tubes and the 
volatile solvents were removed by beta RVC. The residues were dried in the 
vacuum oven for 48 hours. Analytical samples were obtained by washing the 
remaining resins with acetonitrile (0.5ml), collected in 96-wells plate and 
10 evaporated In alpha RVC. The samples were re-dissolved in acetonitrile and 
analysed. 

General Method 30: DTPM Protection of an Amine 

To a stirred solution of the amino compound (20 mmol) dissolved in MeOH 
15 (150mL) at room temperature was added a solution of DTPM reagent (20 
mmol) in MeOH (50mL). After 10 min the product started to crystallise and 
after 40mins the reaction mixture was filtered. The crystalline residue was 
washed with ether and dried under vacuum to yield the DTPM protected 
product in typically 90% yield. 

20 

General Method 31: A/-Acvl formation using Diisopro plvcarbodiimide 
A solution of the starting material (0.62mmol) in dry DCM was added to a 
solution of the acid (0.76mmol) and DIC (0.76mmol) in DCM (5 mL). The 
reaction was stirred for 3h and the reaction mixture then diluted with DCM. 
25 The reaction mixture was washed with 10% citric acid, satd. sodium 
bicarbonate solution, fiftered over cotton and the solvents evaporated. 
Column chromatography of the resulting residue provided the product, 
typically in 90% to near quantitative yields. 

30 General Method 32: Solid Phase Cleavage of the D TPM Protecting Group. 
A 5% solution of hydrazine hydrate in DMF was prepared. The cleavage 
solution was added to resin in a reactor (approx. 1 mL per 100mg of resin) 
and left to react for four hours. The resin was filtered, and washed with DMF. 
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MeOH. THF, MeOH, DCM and MeOH and then dried under high vacuum. 

fianeral Method 33: Selective Benzvlidene R ing Opening to the 6-Po8ition. 
The benzylidene protected compound (50 mmol) was dissolved in dry N. N- 
5 dimethylformamide (400 mL) and added to a flask containing pre-activated 3A 
molecular sieves (120 g). To this suspension was added sodium 
cyanoborohydride (300 mmol) and the resulting reaction mixture stirred for 30 
min under nitrogen. The suspension was then cooled to 0°C, and a solution 
of TFA (650 mmol) in dry A/,A/-dimethylfonnamide (80 mL) added in portions, 

10 and the suspension then heated at 55°C for 16 h. The suspension was then 
filtered through a bed of celite and washed several times with chloroform. 
These combined washings were then washed with water, 10% citric acid, 
saturated sodium hydrogen carbonate, brine, dried (MgS04), and the solvent 
removed in vacuo to leave a yellow foam, which was azeotroplcally dried with 

1 5 toluene. Typical yields were in the order of 85-95%. 

General Method 34: Formation of a Givcosvl Azide. 

From the anomeric acetate derivative the glycosyl bromide was prepared as 
described in General Method 1. To a solution of the bromosugar (50 mmol) in 

20 acetonitrile (200 mL) was added TMS-azide (100 mmol) followed by TBAF 
(100 mmol). The reaction mixture was left to stir for 2 hours at which time the 
solvent was removed in vacuo, the residue taken up in chlorofonn, and the 
resulting solution washed with saturated sodium hydrogen carbonate, brine, 
dried (MgS04), and the solvent removed in vacuo to leave a solid, typically in 

25 85-95% yield. 
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Example 1: Synthesis of 1.5-anhvdro-4-azido-3-0-(4-chlorobenzovl)-2.4- 
clideoxv-2-U1.3-dimethvl'2.4.6- (1H. 3H. 5H)-trioxoDvrimidin-5-vlidene) 
methvlaminoh6-0-f4-methoxvbenzvn-D-aalacatoL 



5 




1-a. Synthesis of 2-deoxv-2-r(1.3-dimethvl-2.4.6- (1H. 3H. sm-trioxoDvrimidin- 
5-vlidene) methvlamino1-3.4.6-0-triacetvl-a-D-alucopvranosvl bromide (2) . 
10 Compound 2 was synthesized according to the procedure described in 
General Method 1. Compound 2, (96%) as a white solid. Rf (product) « 0.75 in 
ethyl acetate; 8h (400 MHz; CDCIa) 2.00 (3 H. s), 2.05 (3 H, s), 2.09 (3 H. s), 
3.29 (3 H, s), 3.30 (3 H, s). 3.78 (1 H, dt. J 9.9 Hz and J 3.6 Hz), 4.13 (1 H. 
dd. J 13.4 Hz and J 3.0 Hz). 4.35 (2 H, m). 5.19 (1 H. t, J 9.8 Hz), 5.46 (1 H, t. 
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J 9.8 Hz). 6.50 (1 H. d. J 4.0 Hz). 8.13 (1 H. d. J 13.6 Hz) and 10.30 (1 H. br t. 
J 11.6 Hz); LCMS [M+Hr=534. 

1-b. Synthesis of 1.5-anhvdro-2-deoxv-2-r(1.3-dimethvl -2.4.6- MH. 3H. 5HV 
5 trioxopvrimidin-5-vlidene^ methvlamino1-3.4.6-0- triacetvl-D-qlucitol (3). 

Compound 3 was synthesized according to the procedure described in 
General Method 2. Compound 3, quantitative yield; Rf (product) « 0.65 in 
ethyl acetate., 5h (400 IVIHz; CDCb) 2.03 (3 H, s). 2.04 (3 H, s), 2.09 (3 H. s). 
3.28 (3 H, s), 3.30 (3 H. s). 3.53 (1 H. t. J 11.2 Hz). 3.68 (2 H. m), 4.14 (2 H, 

10 m). 4.25 (1 H. dd. J 12.6 Hz and J 5.0 Hz). 5.04 (1 H. t. J 9.4 Hz), 6.16 (1 H, t, 
J 9.6 Hz). 8.13 (1 H. d. J 13.6 Hz) and 10.10 (1 H. br t. J 11.4 Hz); 5c (400 
MHz; CDCI3) 21.04 (CH3 x 2). 21.17 (CH3). 27.63 (CH3). 28.33 (CH3). 60.36 
(CH). 62.32 (CH3). 68.29 (CH). 68.62 (CH2). 73.98 (CH). 76.97 (CH). 92.65 
(C), 151.97 (C), 158.84 (CH), 162.65 (C). 164.91 (C). 169.57 (C). 170.36 (C) 

15 and 170.65 (C); LCMS [M+Hr=456. 

1-c. Synthesis of 1.5-anhvdro-2-deoxv-2-r(1 -3-dimethvl-2-4.6- HH. 3H. 5H)- 
trioxopyrimidin-S-ylidene) methylamin o1-D-alucitol (4). 

Compound 3 was treated as described by General Method 3 to provide 4; Rf 
20 (product) « 0.00 in 1:1 ethyl acetate/light petroleum (40-60°C). (S.M « 0.4). 

When system changed to 9:1 acetonltrlle/methanol. Rf (product) « 0.4. (S.M « 

1.0); . 5h (400 MHz; DMSO) 3.13 (3 H. s). 3.14 (3 H. s), 3.47 (3 H, m). 3.65 (3 

H. dd), 3.85 (1 H. d. J 6.0 Hz). 4.52 (1 H. t. J 5.8 Hz). 5.11 (1 H. d. J 4.8 Hz). 

5.28 (1 H, d. J5.6 Hz). 8.18 (1 H, d. J 14.4 Hz) and 10.03 (1 H, brt. J8.4 Hz); 
25 5c (400 MHz; DMSO) 27.63 (CH3). 28.29 (CH3), 62.00 (CH2), 62.90 (CH). 

67.68 (CH2). 71.37 (CH), 75.42 (CH), 82.22 (CH), 152.18 (C x 2). 160.18 

(CH). 162.71 (C) and 164.37 (C); LCMS [M+Hr=330. 

1-d. Synthesis of 1.5-anhvdro-2-deoxv-2-rf1.3-dimet hvl-2.4.6- (1H. 3H. 5H)- 
30 trioxopvrimidin-5-vlidene) methvlam ino1-4.6-0-(4-methoxvbenzviidene)-D- 
alucitol (S\ 

Compound 4 was treated as described by General Method 4. to give the 
desired product 5 as a solid (86%); Rf (product) « 0.1 in 1:1 ethyl acetate/light 
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petroleum (40-60°C). 6h (400 MHz; CDCI3) 3.29 (3 H, s). 3.30 (3 H, s), 3.48 (5 
H. m). 3.70 (1 H. t. J 10.2 Hz), 3.81 (3 H, s), 3.83 (1 H. m). 4.1 1 (1 H. m). 4.32 
(1 H. dd. J 10.4 Hz and J 4.8 Hz). 5.51 (1 H, s), 6.90 (2 H. d. J 8.8 Hz). 7.40 
(2 H. d. J 8.4 Hz). 8.24 (1 H. d. J 13.6 Hz) and 10.20 (1 H, br t. J 11.5 Hz); 
5 LCMS [M+H]*=448. 

1-6. Synthesis of 1 .5-anhvd^o-3-0-f4-chlorobe^ zovlV2-deoxv-2-r^.3- 
dimethvl-2.4.6- (1H. 3H. 5H)-trioxoDvrimidin-5-vliden e) methvlaminol-4.6-0- 
M-methoxvbenzvlidene)-D-alucitol (Q). 

10 Compound 5 was treated according to General Method 5, to give the product 
6 as a off-white solid (83%); Rf (product) « 0.33 in 1:1 ethyl acetate/light 
petroleum (40-60°C). (S.M « 0.17); 5h (400 MHz; CDCI3) 3.24 (3 H, s). 3.25 (3 
H, s), 3.72 (8 H, m). 4.14 (1 H. t. J 5.5 Hz). 4.35 (1 H, t, J 5.4 Hz). 5.50 (1 H. 
s). 5.57 (1 H. t. J 9.6 Hz), 6.82 (2 H, dd. J 6.6 Hz and J 2.2 Hz). 7.30 (2 H. dd, 

15 J 6.8 Hz and J 2.0 Hz). 7.38 (2 H. dd, J 6.8 Hz and J 2.0 Hz). 7.93 (2 H. dd. J 
6.6 Hz and J 2.2 Hz), 8.12 (1 H. d. J 13.6 Hz), and 10.20 (1 H, br t. J 11.6 
Hz); LCMS [M+Hr=586. 

1-f. Synthesis of 1,5-anhvdro-3-0-(4-chlorobenzovn-2-de Qxv-2-fn.3-dimethvl- 
20 2.4.6- (IH. 3H. 5HVtrloxopvrimidin-5-vlidene^ methvlamino1-6-0-(4- 
methQXvbenzvn-D-glucitol (7). 

Compound 6 was treated according to the procedure described in General 
Method 33 to give the product 7 as an off-white foam (93%); Rf (product) « 
0.26 in 1:1 ethyl acetate/light petroleum (40-60»C). (S.M « 0.33); 5h (400 
25 MHz; CDCI3) 3.23 (3 H. s). 3.24 (3 H. s). 3.51 (2 H. m). 3.80 (8 H. m). 4.13 (1 
H. dd, J 11.4 Hz and J 5.4 Hz). 4.52 (2 H. q, J 11.2 Hz). 5.27 (1 H. t. J 9.6 
Hz). 6.87 (2 H. d. J 8.8 Hz). 7.26 (2 H. m), 7.40 (2 H. d. J 8.8 Hz). 7.93 (2 H. 
d. J 8.8 Hz). 8.11 (1 H. d, J 13.6 Hz), and 10.30 (1 H, br t, J 11.5 Hz); LCMS 
[M+Hr=588. 

30 

l-g. Synthesis of 1.5-anhvdro-4-azido-3-0-r4-ch!orob enzovn-2.4-dideoxv-2- 
rM.3-dimethvl-2.4-6- flH. 3H. 5HWrioxopyrimidin-5-vli dene) methvlamino1-6- 
0-(4-methoxvbenzvn-D-Qalactitol (8). 
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Compound 7 was treated according to the procedure described in General 
Method 6 to give compound 8, (93%) Rt (product) « 0.62 in 1:1 ethyl 
acetate/light petroleum. Product recrystallised from isopropanol; LCMS 
[M+Hr=613. 

5 

1-h Synthesis of 1 .5-anhvdro-4-azido-3-0-(4- chlorobenzovlV2.4-dideoxv-2- 
[H 3-dimethvl-2.4.6- (1H. 3H. 5HHr ioxoDvrimidin-5-vlidene) methylaminol-D- 
aalactitol (9). 

Compound 8 was reacted according to General Method 3, to give the desired 
10 product 9 (70%) as a white foam. 8h (400 MHz; CDCb) 3.25 (3 H, s). 3.26 (3 
H. s). 3.65 (5 H. m). 3.80 (3 H. s). 4.09 (3 H. m). 4.50 (2 H. q. J 9.5 Hz and J 
3.6 Hz). 6.89 (2 H, d. J 8.8 Hz). 7.26 (2 H. d. J 8.8 Hz). 8.21 (1 H. d. J 13.6 
Hz), and 10.15 (1 H. brt, J 11.4 Hz); LCMS [M+Hr=475. 
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Example 2: Synthesis of a Galactitol Ubrarv - Preparat ion of Intermediates: 
General Procedures for Alkvlation of the C-3 Position a nd Removal of the 
DTPM Group 



5 




2-a. Alkvlation of the C-3 Position: Preparation of compounds 10.11 and 12. 



Compounds 10, 11, and 12 were prepared according to General Method 7. 

Analytical Data 



Compound No. 


10 


11 - 


12 


riw+Hr 


503 


589 


589 



10 

2-b. Removal of the DTPM Group at th e C-2 Position. Preparation of 
Compounds 13. 14. 15 and 16. 

Compounds 13, 14, 15. and 16 were prepared according to General Method 
8. 

15 Analytical Data. 



Compound 


13 


14 


15 


16 


rwi+Hr 


337 


423 


309 


423 



Data for 5-Azido-4-ethoxy-6-(4-methoxy-benzyloxymethyl)-tetrahydro-pyran-3- 
ylamine (13) 

Yellow oil. yield (100 %), 8h (400 MHz; CDCI3) 1.27 (3 H. t. J 7.0 Hz). 1.50 (2 
20 H, br s), 3.06 (1 H, t. J 11.0 Hz), 3.21 (2 H, m), 3.52 (4 H, m). 3.78 (4 H, m). 
3.93 (1 H, dd, J 10.8 Hz and J 4.6 Hz). 4.04 (1 H. d, J 3.2 Hz). 4.48 (2 H, q, J 
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14.8 Hz and J 11.6 Hz). 6.88 (2 H. d, J 8.4 Hz) and 7.26 (2 H, d, J 8.8 Hz); 
LCMS [M+Hr=337. 

9.r. Preparation of Intermediates: General Procedures from Preparation of 
5 Derivatives at the C-2 Position 

Compounds 17 to 51 were individually prepared according to one of General 
Methods 9. 10, 11 and 12. 



10 

Analytical Data: Example of a product of General Method 9: [3-AzidO'5-(3-tert- 
butoxycarbonylamino-proplonylamino)-2-(4-methoxy-benzyloxymethyl)- 

tetrahydro-pyran-4-yloxy]-acetic acid tert-butyl ester (33) 

Sugar (16) (3.1 mmol) coupled to Boc-p-alanine (3.2 mmol) gave the title 

15 compound (33) as an off-white solid, in 69% yield after column 
chromatography (silica; 50% ethyl acetate in light petroleum (40-60°C)), 6h 
(400 MHz; CDCI3) 1.42 (9 H. s). 1.49 (9 H. s), 2.43 (2 H. t. J 6.4 Hz), 2.95 (1 
H. t. J 10.2 Hz). 3.48 (6 H. m). 3.81 (3 H. s). 4.07 (4 H, m). 4.47 (3 H. q. J 
1 1 .4 Hz and J 6.8 Hz). 5.24 (1 H. br. s.). 6.89 (2 H. d. J 8.8 Hz). 7.25 (2 H. d, 

20 J 8.4 Hz) and 7.51 (1 H. br. d, J 5.2 Hz); LCMS [M+Hr=594. 

Example of a Product of General Method 9: Acetic acid [5-azido-4-hydroxy-6- 
(4-methoxy-benzyloxymethyl)-tetrahydro-pyran-3-ylcarbamoyl]-methyl ester 



25 Sugar (15) (4.2 mmol), was coupled to acetoxyacetic acid (4.3 mmol) and 
after trituation with diethyl ether gave the title compound (45) as a white solid 
in 64%. 5h (400 MHz; CDCI3) 2.17 (3 H. s). 3.19 (1 H. t, J 10.8 Hz). 3.44 (1 H. 



13. R2 = CH2CH3 

14. R2 = CH2C(CH3)2C(0)OMe 

15. R2 = H 

16. R2 = CH2C(0)0*Bu 
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d. J 7.2 Hz), 3.60 (3 H. m). 3.76 (1 H. m), 3.80 (3 H. s). 4.06 (3 H. m), 4.49 (2 
H. q. J 10.2 Hz and J 2.4 Hz). 4.56 (2 H. s). 6.04 (1 H, d. J 6.8 Hz). 6.89 (2 H. 
d, J 6.8 Hz) and 7.26 (2 H. d. J 8.8 Hz); LCMS [M+H+Nar=431 . 

5 Example of a product of General Method 9: N-[5-Azido-4-hydroxy'6-(4- 
methoxy-berizyloxymethyl)-tetrahydro-pyran-3'yl]-succinamic acid methyl 

ester (iB) 

Sugar (15) (4.5 mmol). coupled to succinic acid mono metliyl ester (4.8 
mmol), after trituation witli dietliyl ether gave the title compound (18) (63%), 

10 as a white solid; 8h (400 MHz; DMSO) 2.35 (2 H. dt. J 6.9 Hz and J 2.4 Hz), 
2.47 (2 H, t. J 6.8 Hz). 2.89 (1 H. t, J 10.8 Hz). 3.43 (2 H, dd. J 5.8 Hz and 2.6 
Hz). 3.56 (3 H. s). 3.64 (2 H. dd. J 11.0 Hz and J 5.0 Hz). 3.73 (3 H, s). 3.80 
(3 H. m). 4.39 (2 H. q. J 10.9 Hz). 5.48 (1 H, d, J 4.4 Hz). 6.89 (2 H, dd, J6.4 
Hz and J 2.8 Hz). 7.23 (2 H. d. J 8.8 Hz) and 7.73 (1 H. d. J 8.0 Hz); 5c (400 

15 MHz; DMSO) 29.65 (CH3). 30.80 (CH3), 48.62 (CH2). 52.12 (CH2). 55.86 
(CH2). 63.92 (CH2). 68.56 (CH). 69.85 (CH). 72.18 (CH). 72.76 (CH). 76.20 
(CH2). 114.30 (CH X 2). 129.03 (CH x 2). 130.68 (C). 159.32 (C). 171.73 (C) 
and173.35 (C); LCMS [M+H+Nar=423. 

20 Example of a product of General Method 10; {3-[5'Azido-4'hydroxy-6-(4- 
methoxy-benzyloxymethyl)-tetrahydro-pyran-3-yl]-ureido}-acetic acid ethyl 

ester {41) 

Compound 41. white solid, yield 66%; 8h (400 MHz; DMSO) 1.17 (3 H, t. J 6.8 
Hz). 2.88 (1 H. t, J 10.6 Hz). 3.31 (2 H, s). 3.42 (2 H. m). 3.67 (9 H. m), 3.85 

25 (1 H. dd. J 3.2 Hz and J 1.2 Hz). 4.06 (2 H, q. J 7.0 Hz). 4.39 (2 H. q. J 10.7 
Hz). 5.56 (1 H. d. J 4.4 Hz), 6.09 (1 H. d. J 6.8 Hz). 6.28 (1 H. t. J 5.8 Hz). 
6.89 (1 H. d. J 6.8 Hz) and 7.22 (1 H. d. J 6.8 Hz); 5c (400 MHz; DMSO) 
15.03 (CH3). 42.28 (CH2 X 2). 49.30 (CH3). 55.88 (CH). 61.00 (CH2). 64.13 
(CH). 69.47 (CH2). 69.84 (CH2). 72.74 (CH), 76.06 (CH), 114.30 (CH x 2). 

30 129.03 (CH X 2). 130.68 (C), 158.56 (C), 159.32 (C) and 171.57 (C); LCMS 
[M+Hr=438. 



Example of a product of General Method 11: [5-AcetylaminO'3-azido-2-(4- 
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methoxy-benzyloxy-methyl)-tetmhydro-pyran-4-yloxy]-acetic acid tert-butyl 
ester {Ze) 

Derivatlsation of the f-butyl sugar (16) (3.1 mmol) gave the title compound 36 
as a yellow oil, 89%. 5h (400 MHz; CDCI3) 1.43 (9 H. s, C(CH3)3). 1.94 (3 H, 
5 s). 2.88 (1 H. t, J 10.0 Hz), 3.45 (4 H, m), 3.74 (3 H, s). 4.04 (4 H, m).4.40 (3 
H, m), 6.82 (2 H, d, J 8.8 Hz), 7.19 (2 H. d. J 8.8 Hz) and 7.41 (1 H, br d. J 5.2 
Hz): LCMS [M+Hf =465. 

Example of a product of General Method 12: 3-[3-Azido-2-(4-methoxy- 
10 benzyloxymethyl)-5-(2-methoxycarbonyl-acetylamino)-tetrahydro-pyran'4- 

yloxy]-2,2-dimethyl-propionic acid methyl ester (51) 

Derivatlsation of the pivolate sugar (14) (3.6 mmol) gave the title compound 
as a brown oil (51) 75 %; 5h (400 MHz; CDCI3) 1.16 (3 H, s), 1.24 (3 H. s), 
3.35 (3 H, m), 3.57 (6 H. m). 3.68 (3 H. s). 3.73 (3 H. s). 3.81 (3 H. s). 4.28 (3 
15 H. m), 4.46 (2 H. q, J 12.0 Hz and J 11.6 Hz). 6.89 (2 H. d. J 6.4 Hz) and 7.26 
(2 H, d. J6.0 Hz); LCMS [M+Hr=523. 

The table below represents all compounds made with derivatives at the 2- 
position. 
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Table 1: Intermediates for synthesis of Galactitol Library. 



OBnOMe 




NHR1 



OR2 



5 



No. 


R1* 


R2* 


Molecular Ion I No. 


R1 


R2 


Molecular Ion 


17 


R1a 


R2d 


rM+Hr=537 


35 


R1f 


R2a 


rM+Hr=508 


18 


R1a 


R2c 


rM+Naf=423 


36 


Rig 


R2d 


rM+Hr=465 


19 


R1a 


R2a 


rM+Hr=451 


37 


Rlg 


R2c 


rM+Hr=35i 


20 


R1a 


R2b 


rM+Hr=537 


38 


Rig 


R2a 


fM+Hr=379 


21 


R1b 


R2d 


fM+Hr=565 


39 


Rlg 


R2b 


rM+Hl*=465 


22 


R1b 


R2c 


rM+Hf=451 


40 


Rlh 


R2d 


rM+Hr=552 


23 


R1b 


R2a 


rM+Hr=479 


41 


Rlh 


R2c 


fM+Hr=438 


24 


R1c 


R2d 


fM+Hr=656 


42 


R1h 


R2a 


rM+Hr=466 


25 


Ric 


R2c 


rM+Hf=542 


43 


R1h 


R2b 


rM+Hr=552 


26 


R1c 


R2a 


rM+Hr=570 


44 


R1i 


R2d 


rM+Hr=523 


26 


R1d 


R2d 


rM+Hr=656 


45 


R1i 


R2c 


rM+Naf=431 


28 


R1d 


R2c 


[M+Hr=542 


46 


R1i 


R2a 


rM+Hr=437 


29 


R1d 


R2a 


fM+Hr=570 


47 


R1i 


R2b 


rM+Hr=523 


30 


R1e 


R2d 


fM+Hr=613 


48 


R1i 


R2d 


rM+Hr=523 


31 


R1e 


R2c 


rM+Hr=499 


49 


R1i 


R2c 


rM+Hr=409 


32 


R1e 


R2a 


rM+Hf=527 


50 


R1i 


R2a 


rM+Hr=437 


33 


R1f 


R2d 


fM+Hr=594 


51 


R1j 


R2b 


fM+Hr=523 


34 


R1f 


R2c 


rM+Hr=480 











*Sideanns for Tables 1 and 2 can be found at the end of Table 2. 



2-d. Preparation of derivatives reduced at the C-4 Position 
10 Compounds 52 to 86 were prepared according to General Method 13. 

No ^BnOMe 



NHR 
17-51 ^ 




wo 03/082846 PCT/AU03/00384 

33 



Table 2: Observed molecular ions of reduced azides 



OBnOMe 




OR2 



5 



No. 


R1 


R2 


Molecular Ion 1 


No. 


R1 


R2 


Molecular Ion 


52 


R1a 


R2d 


rM+Hr=511 


70 


R1f 


R2a 


rM+Hr=482 


53 


R1a 


R2c 


rM+Hr=397 


71 


Rig 


R2d 


rM+Hr=439 


54 


R1a 


R2a 


rM+Hr=425 


72 


R19 


R2c 


No Data 


55 


R1a 


R2b 


No Data 


73 


R1g 


R2a 


rM+Hr=353 


56 


R1b 


R2d 


rM+Hr=539 


74 


Rlg 


R2b 


rWI+Hr=439 


57 


R1b 


R2c 


rM+Hf=425 


75 


R1h 


R2d 


rM+Hf=526 


58 


R1b 


R2a 


rM+Hr=453 


76 


Rlh 


R2c 


fM+Hr=412 


59 


R1c 


R2d 


rM+Hr=588 


77 


Rlh 


R2a 


[M+Hr=440 


60 


R1c 


R2c 


[M+Hr=474 
(loss of acetate) 


78 


R1h 


R2b 


[M+Hr=526 


61 


R1c 


R2a 


[M+Hr=502 
(loss of acetate) 


79 


R1i 


R2d 


[M+H]*=497 


62 


R1d 


R2d 


rM+Hr=588 


80 


R1i 


R2c 


rM+Hr=383 


63 


R1d 


R2c 


[M+Hf=474 
(loss of acetate) 


81 


Rli 


R2a 


[M+Hr=411 


64 


R1d 


R2a 


rM+Hf=544 


82 


R1i 


R2b 


fM+Hf=497 


65 


R1e 


R2d 


rM+Hr=587 


83 


R1I 


R2d 


fM+Hr=497 


66 


R1e 


R2c 


[M+Hr=431 
(loss of acetate) 


84 


R1j 


R2c 


[M+Hr=383 


67 


R1e 


R2a 


rM+Hr=501 


85 


R1i 


R2a 


fM+Hr=411 


68 


R1f 


R2d 


rM+Hr=568 


86 


Rli 


R2b 


rM+Hr=497 


69 


R1f 


R2c 


rM+Hr=454 
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Sidearms for Example 2: Tables 1 and 2. 



R2a 



H3C. PH3 
R2b 



O R1a 



R1b 




H 



R2c 




Me 



H3C 
H3C 



CH3 o 



R2d 




fi Rie ° R1t ° 



o ji 
^ R11 ° R1j 



10 



2-e. Final A/-Acvlation of Galactitoi Derivatives in the C-4 position. 
Compounds 87 to 416 were prepared in an automated fashion using 
chemistries according to General Method 9. As required, protecting groups on 
the sidearms, or the ring were hydrolytlcally cleaved in either a base or acid 
catalysed fashion, using either General Method 14 or 15. 



H2N 



R20 



OBnOMe 




2-e 



HR1 




HR1 



52-86 



87-416 
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Table 3: Library of 1.5-Anhvdro-Qalactitol Compounds 



OH 



0R2 

5 



Compound No. 


R1 


R2 


R3 


Yield 


Retention Time 
(mins) 


HPLC 
Metliod 


87 


R1a 


R2a 


R3a 


70 


4.72 


A 


88 


Ria 


R2a 


R3b 


83 


4.28 


A 


89 


Ria 


R2a 


R3c 


74 


4.90 


A 


90 


R1a 


R2a 


R3d 


38 


4.44 


A 


91 


Ria 


R2a 


R3e 


10 


4.73 


A 


92 


Ria 


R2a 


R3f 


44 


4.53 


A 


92 


Rib 


R2a 


R3b 


64 


4.73 


A 


94 


Rib 


R2a 


R3g 


77 


4.35 


A 


95 


Ric 


R2a 


R3h 


82 


5.33 


A 


96 


R1c 


R2a 


R3a 


50 


4.28 


A 


97 


Ric 


R2a 


R3c 


42 


4.00 


A 


98 


R1c 


R2a 


R3d 


85 


4.46 


A 


99 


Ric 


R2a 


R3f 


21 


4.62: 


A 


100 


Rid 


R2a 


R3h 


84 


4.55 


A 


101 


R1d 


R2a 


R3a 


100 


4.56 


A 




Rid 


R2a 


R3b 


91 


4.72 


A 


103 


R1d 


R2a 


R3c 


70 


4.64 


A 


104 


R1d 


R2a 


R3d 


92 


5.27 


A 


105 

1 WW 


Rid 


R2a 


R3f 


50 


4.73 


A 


106 


R1e 


R2a 


R3i 


100 


3.54 


A 


107 


R1e 


R2a 


R3i 


61 


4.53 


A 


108 


Rie 


R2a 


R3b 


97 


5.74 


A 


109 


R1e 


R2a 


R3d 


93 


6.02 


A 


110 


R1e 


R2a 


R3e 


10 


6.18 


A 


111 


Rie 


R2a 


R3f 


62 


5.74 


A 


112 


Rif 


R2a 


R3b 


80 


4.55 


A 


113 


Rif 


R2a 


R3d 


36 


5.17 


A 


114 


R1f) 


R2a 


R3j 


100 


4.55 


A 


115 


Rig 


R2a 


R3k 


96 


5.36 


A 


116 


R1g 


R2a 


R3I 


100 


6.66 


A 


117 


Rig 


R2a 


R3m 


100 


7.01 


A 


118 


Rig 


R2a 


R3n 


100 


6.39 


A 


119 


R1Q 


R2a 


R3o 


97 


4.44 


A 


120 


R1f! 


R2a 


R3o 


95 


4.37 


A 


121 


Rig 


R2a 


R3p 


90 


5.40 


A 


122 


R1f 


R2a 


R3i 


90 


4.92 


A 


123 


R1f 


R2a 


R3k 


93 


5.14 


A 


124 


R1f 


R2a 


R3n 


96 


6.84 


A 


125 


Rif 


R2a 


R3n 


95 


7.19 


A 


126 


Rif 


R2a 


R3o 


72 


6.48 


A 
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127 




KZo 


r\OC) 


00 


2.60 


A 


128 


■\ln 


Kza 


KOI 


70 


4 07 


A 


129 


Kin 


Kiia 


IaOiTi 


77 


3 52 


A 


130 


Kin 


Kiia 


Kon 


mo 


4 09 


A 


131 




Kza 


KOO 


OH 


5 36 


A 


132 


in 


Kza 


r\OC| 


74 


5.50 


A 


A OO 

133 


Kin 


POo 

Kza 


P'^n 
KOP 


Q1 


3 78 


A 


134 


K1I 


POa 

Kza 


r\om 


7Q 


4.05 


A 


135 


Kll 


POo 

Kza 


P'^r 

rvor 


77 'S 


1 50 


A 


136 


Kll 


POo 

K^a 


KOo 


RQ 
05? 


3 77 


A 


137 


Kll 


K^a 


KOI 


inn 


5 26 


A 


138 


Kll 


POo 

K^a 


Kon 


\70 


5 38 


A 


139 


Rll 


K^a 


P^w 
KOV 


71 


3 83 


A 


A An 

140 


K1J 


K^a 


Kom 


R7 


4 79 


A 


141 


R1| 


Kza 


Kon 






A 


142 


K1J 


POo 


R'^r 


7ft 


5 08 


A 


il ii4 

143 


K1J 


POo 


rxOo 


R1 
0 1 


5 65 


A 


4 ii >i 
144 


R1J 


POo 

Kza 


rsOl 


Qft 


5 27 


A 


A A e 

145 




POo 


rvon 


v?0 


5 08 


A 


146 


R1j 


POo 

Kza 


P^w 
KOV 




4 Q2 

•t. 


A 


A A^ 

147 


KID 


POo 

Kza 


Kom 


on 


4 92 


A 


148 


Rio 


POo 

K^a 


P^n 

Kon 


HD 


5 in 


A 


149 


Di| lo 

RID 


DOo 

K^a 


KOr 


Q7 


5 17 


A 


150 


n tt L« 
R1D 


Kza 


KOS 


OS 


f\ 1Q 
I/. 1 53 


A 


151 


RID 


DOa 

Kza 


KOI 


OZ 


5 54 


A 


152 


R1 D 


POo 


R^n 

Kon 




5 63 


A 


153 


KID 


POo 

Kza 


R'^x/ 

rxov 




6 39 


A 


it e it 

154 


Kia 


POK 


R'^h 




6.73 


A 


ii f f 

155 


Kia 


POh 
K^D 


r\Ou 


inn 


7 49 


A 


156 


KID 


POK 
KZD 


R'^K 
KOD 


Q7 


6 37 


A 


it e*T 

157 


KID 


POK 


rxOU 


53 / 


5 00 


A 


158 


RIC 


DOK 

KzD 


KOW 


1A ^ 


7 47 


A 


159 


RIC 


DOK 

KzD 


P'^K 
KOD 




5 27 


A 


A 

160 


RIC 


DOK 


KOQ 


QQ 


5 01 


A 


it Aii 

161 


RIC 


DOK 

KZD 


Kog 


^n 


4 09 


A 


162 


Kid 


DOK 

KZD 


P'^K 
KOD 


7n ^ 


4 72 


A 


it ^0 
IOO 


KIQ 


ROh 
KZD 


r\ou 




5 74 


A 


it 

164 


Klu 


POK 
KZD 


R'^n 
r\OCj 


530 


5.19 


A 


165 


Kie 


POK 
KZD 


r\OW 


ftn 


4 62 


A 


A 

166 


Kie 


POK 
KZD 


R'^K 

r\ou 


inn 


4 28* 


A 


167 


Kie 


DOK 
. KZD 


r\OQ 


inn 


4 62 


A 


168 


Rie 


DOK 

KZD 


Kog 


00 


4 28 


A 


169 


RiT 


DOK 

KZD 


KOQ 


Q7 


4 44 


A 


170 


R1f 


DOK 

KZD 


KOJ 


inn 
1 uu 


4 37 


A 


171 


R 1T 


DOK 

KzD 


KOK 


Q1 


4 62 


A 


172 


R1f 


R2D 


DQI 

Kol 


Q7 


4 1ft 
*t. 1 0 


A 


173 


RII 


DOW* 

R2D 


Kom 


00 


4 07 


A 


174 


R1f 


R2b 


R3x 


91 


4.64 


A 


175 


R1f 


R2b 


R3q 


54 


4.99 


A 


176 


R1h 


R2b 


R3j 


85 


6.94 


A 


177 


R1h 


R2b 


R3k 


100 


6.09 


A 


178 


R1h 


R2b 


R3! 


100 


4.92 


A 


179 


R1h 


R2b 


R3m 


92 


4.53 


A 


180 


R1h 


R2b 


R3x 


90 


5.19 


A 


181 


Rli 


R2b 


R3m 


83 


4.61 


A 
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182 


Ri\ 1 


r\ZO 


Kop 


1 0 


1 69 ' 


A 


183 


K il 




r\Or 


inn 


4.09 


A 


184 




K^D 


r\OS 


inn 


1 69' 


A 


185 


Rll 


KZD 


r\Oi 




4 18 


A 


186 


Kll 




D'^ii 


1 uu 


4 46 


A 


187 




KZD 


rxov 


inn 
uu 


4 94 


A 


188 


D <<f ■ 1 

Klj 




Kom 


Q7 


1 71 
i . * 1 


A 


189 


■<1| 


DOK 

K^D 




yo 


1 69 


A 


190 


■ 1 

RIJ 








9 07 


A 


191 






KOS 


1 nn 
uu 


0 26 


A 


192 




DOK 


KOl 


inn 
uu 


1 69 


A 


193 




K^D 


0*^1 1 
KOU 


7n 

f u 


2 26 


A 


194 


R1l 


DOK 




inn 
1 uu 


1 6 
1 


A 


195 


R1| 


DOK 


Koy 


inn 
1 uu 




A 


196 


R1a 1 


R2C 




inn 
1 uu 


4 41 


A 


197 


R1a 


riZC 


■\oa 


ou 


n '^s 


A 


198 


n A ^ 1 

Ria 


R2C 


DOK 


yo 


1 78 


A 


199 


R1a 1 


R2C 


r\oC 


DO 


1 6Q 


A 


200 


R1a 


R2C 


Koa 


*70 




A 


201 


n A M 1 

Ria 


R2C 




09 


2 26 


A 


202 


Rla 


DO<-» 

K2C 


Kog 


ft 


4 14 


A 


203 


Rib 


DOr% 

K2C 


KoD 


inn 

lUU 


94 


A 


204 


r\AL^ 1 

R1b 


K2C 


DO/*! 

KoQ 


inn 


4 7'S 


A 


205 


Rib 


DOr% 






4 9 


A 


206 


nA L_. 

R1b 


DO« 

R2C 


DQJ 

Kol 


RO 
OO 


1 8 
1 .o 


A 


207 


R1c 


DOr* 

R2C 


R3w 


*77 


1 69 


A 


208 


R1c 


DO/^ 

K2C 


r\oa 




2 17 


A 


209 


R1c 


DOi^ 






4 33 


A 


210 


Rlc 


DO/% 


KOC 


*tO 


2 26 


A 


211 


R1C 




POH 


yo 


3.34 


A 


212 


R1d 


DOr* 

K2C 




y*r 


4 18 


A 


213 


Rid 


1 DO*% 

K2C 


DOrl 
KOQ 


on 
yu 


5.36 


A 


214 


Rid 


1 DO/* 


Koe 


1*^ 


2 17 


A 


215 


R1d 


1 DO*^ 


KuT 


Q1 

y I 


1 89 


A 


216 


Rie 


1 DO« 

R2C 


DOi 

Kol 


inn 
1 uu 


1 78 


A 


217 


R1e 


R2C 


R3w 


Q7 

y / 


4 55 


A 


218 


R1e 


R2C 


DOo 

Koa 


fln 
ou 


6 20 


A 


219 


Rie 


1 DO/* 

R2C 


DOK 
KoD 


OA 

yn 


3 25 


A 


220 


R1e 


1 DO/* 

K2C 


KOC 




4.09 


A 


221 


Rie 


1 DO/* 

K2C 


POr) 
KOCj 


Q1 
y 1 


4 35 


A 


222 


R1e 


1 DO/* 

K2C 


POf 
KOT 


07 
0 1 


4 48 


A 


223 


Rif 


I DO/* 


POK 
KoD 


inn 

lUU 


4 83 


A 


224 


R1T 


1 DO/* 

K2C 


DOrl 
KoU 


OR 

yo 


5 28 


A 


225 


R19 


f DO/% 

R2C 


DOI 

R3J 


inn 
1 uu 


1 78 


A 


226 


R19 


1 DO/* 

R2C 


KoK 


inn 

lUU 


4 00 


A 


227 


Rig 


1 DO#x 

R2C 


Kol 


inn 
1 uu 


4 no 


A 


228 


Rig 


R2c 


Rom 


inn 

lUU 


R 74 


A 


229 


R1q 


R2c 


R3x 


100 


3.73 


A 


230 


Rlg 
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Functional Groups for Table 3 Galactitol Library 



o 
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HPLC Methods for Compounds in Table 3. 

Method A 

5 



Time 


H20% 


MeCN% 


Flow rate ml/min 


0 


100 


0 


2 


2 


100 


0 


2 


10 


40 


60 


2 


12 


0 


100 


2 



Agilent SB Zorbax C18 4.6 x 50mm (Sum, 80A) 

LC Mobile Phase: Acetonitrile : Water 0.1% formic acid 

10 

Method B 



Time 


H20% 


MeCN% 


Flow rate ml/min 


0 


100 


0 


2 


1 


100 


0 


2 


7 


65 


35 


2 


8 


0 


100 


2 


9 


0 


100 


2 



Agilent SB Zorbax Phenyl 4.6 x 150mm (5itm) 

15 

LC Mobile Phase: Acetonitrile : Water 0.1% formic acid 
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^H-NMR Data for Three Compounds of Final Library. 
Compound (238) 




5h (400 MHz; CDCI3) 1.01 (3 H, t. J 7.0 Hz). 2.49 (2H expected), 2.95 (1 H. t, 
J 10.9 Hz), 3.30-3.80 (6 H expected), 3.90 (1 H, m). 4.00 (1 H. dd, J 10.6 Hz 
10 and J 5.4 Hz), 4.63 (1 H, br. s), 4.75 (1 H, dd, J 9.4 Hz and J 3.4 Hz), 6.00 (1 
H. d. J 6.4 Hz), 6.16 (1 H, t. J 5.8 Hz). 7.55 (1 H, t. J 7.8 Hz), 8.02 (2 H, t, J 
6.4 Hz), 8.25 (1 H. d, J 10.0 Hz) and 8.33 (1 H, d, J 1.2 Hz). 

Compound 200 

15 

Q 




5h (400 MHz; CDCI3) 0.94 (3 H. t. J 7.0 Hz). 1.07 (2 H, t. J 6.8 Hz). 2.30-2.40 
(4 H expected). 2.49 (2 H expected), 2.60-3.00 (4 H expected), 3.30-3.85 (4 H 
20 expected), 3.91-4.10 (2 H. m), 4.44 (1 H. dd. J 9.8 Hz and J 4.2 Hz). 4.49 (1 
H, br. s). 6.57 (2 H. m), 6.75 (2 H, dd, J 8.6 Hz and J 1.8 Hz), 7.02 (1 H. t. J 
7.7 Hz). 7.66 (2 H, d. J 8.4 Hz). 7.78 (2 H. dd. J 14.8 Hz and J 8.4 Hz). 8.22 
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46 



(1 H. q, J 1 1 .6 Hz and J 5.6 Hz). 9.2 (1 H, s) and 9.94 (1 H. d, J 9.2 Hz). 
Compound 159 



8h (400 MHz; CDCI3) 2.30-2.90 (6 H expected), 3.05-3.46 (7 H expected), 
3.59 (2 H, m). 3.80 (2 H. m), 3.93 (1 H, m), 4.21 (1 H, dd, J 8.8 Hz and J 4.4 
Hz), 4.49 (1 H, t, J 6.0 Hz), 4.77 (1 H. d, J 4.8 Hz), 6.64 (1 H. dd. J6.4 Hz and 
10 J 2.0 Hz), 6.87 (1 H, m). 6.98 (2 H, dd, J 8.6 Hz and J 2.6 Hz), 7.20 (2 H. dt. J 
5.4 Hz and J 2.2 Hz), 7.74 (1 H. dd, J 20.4 Hz and J 9.2 Hz), 8.34 (1 H, t, J 
5.6 Hz). 9.11 (1 H, d, J 11.6 Hz) and 9.60 (1 H. br. s). 



O 



5 
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Example 3: Synthesis of a 1.5-anhvdm -2-azido-3-0-benzovl-6-0-(t- 
butvldiDhenvlsilvl)-2'deoxv-D-alucitoL 



5 




3-a. General Method 8; 3-b. General Method 17; 3-c. General Method 4; 3-d. 
General Method 5; 3-e. General method 18; 3-f. General Method 19. 
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Example 4: Synthesis of a 1.5-anhvdr o-2-azido-3-0-benzovl-6-0-(t- . 

buMdiDhenvlsllvl)-2-deo xv-D-alucitol. 



MeOPh- 




5 

4-a. O- and N- Deprotection of Glucitol Building Block 6 to form Glucitol 423. 
Compound 423 was synthesised according to General Method 16, 87.2% 
yield (0.837g). [M+Hf = 282.30; 98% Purity by ELSD. 

10 4-b. Formation of 2-DeQxv-2-Azido Glucitol Bu ilding Block 5 from Building 
Block 423. 

The fomiation of building block 5 was carried out according to the procedure 
described in General Method 17; [M+H]* = 308.1; 98% purity by ELSD. 
Rt = 4.62 mins (Agilent SB Zorbax CI 8 4.6 x 50mm (5iim, 80A), LC Mobile 
15 Phase: Acetonitrile : Water 0.1% fomnic acid). Gradient as follows: 



20 



Time (min) 


water% 


CH3CN% 


Flow ml/min 


0.00 


90.0 


10.0 


1.500 


1.00 


90.0 


10.0 


1.500 


7.00 


0.0 


100.0 


1.500 


12.00 


0.0 


100.0 


1.500 


20.00 


0.0 


100.0 


1.500 



4-c. Preparation of Building Block 421 from Building Block 5 in Three Steps. 
Compound 421 was subjected to conditions as described in General Method 
25 18. Then the product of this reaction was directly subjected to the conditions 
as described in General Method 3. Finally the material was subjected to the 
conditions as described in General Method 19 to provide 5 as a white solid in 
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69% yield after purification; [M+Hf = 294.6. 

Rt = 3.52 mins, (Agilent SB Zorbax C18 4.6 x 50mm (5iim, BOA) LC Mobile 
Phase: Acetonitrile : Water 0.1% fomnic acid) Gradient as follows; 



5 



10 



Time(min) 


water% 


CH3CN% 


Flow ml/min 


0.00 


90.0 


10.0 


2.00 


1.00 


90.0 


10.0 


2.00 


7.00 


0.0 


100.0 


2.00 


12.00 


0.0 


100.0 


2.00 


13.00 


90.0 


10.0 


2.00 


15.00 


90.0 


10.0 


2.00 



4-ri Silvl Protection of Buildino Block 421 to form Building Block 422 
Compound 422 was fomied according to the procedure described in General 
Method 19 in 87% yield. [M+Hf = 532.3; 100% purity by ELSD 
15 Rt = 6.84 mins. (Agilent SB Zorbax CI 8 4.6 x 50mm (5nm, 80A) LC Mobile 
Phase: Acetonitrile : Water 0.1% fonnic acid) Gradient as follows: 



20 



Time(min) 


water% 


CH3CN% 


Flow ml/min 


0.00 


90.0 


10.0 


2.00 


1.00 


90.0 


10.0 


2.00 


7.00 


0.0 


100.0 


2.00 


14.00 


0.0 


100.0 


2.00 


15.00 


90.0 


10.0 


2.00 



Spectral analysis for compound 422; ^H-NMR (CDC3. 400MHz): 0.99 (s, 9 H), 
25 2.99 (d. J = 3.76Hz. 1 H), 3.21 (t, J = 1 1 .1 . 1 1 .5 Hz. 1 H). 3.31 - 3.34 (m. 1 H). 
3.65-3.72 (m. 1 H), 3.75-3.82 (m, 1 H). 3.82 - 3.89 (m, 2 H). 4.02 (dd. J = 5.4, 
11.5 Hz. 1 H). 5.11 (t, J = 9.2. Q.7 Hz. 1 H), 7.28-7.43 (m. 8 H). 7.51-7.55 (m. 
1 H). 7.58-7.56 (m, 2 H). 8.02-8.06 (m. 2 H). 
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Example 5: GenemI synthetic route for prepara tion of a Library of Glucitol 
Peptide Mimetics. 




5 5-a. CouDlina of Glucitol Building Block 422 to the Trichloroacetimidate 
Derivatised Wana Resin to provide 424. 

Building Block-Resin Conjugate was prepared according to the procedure 
outlined in General Method 20. 

10 5-b. Removal of the Benzoyl Group to Form 425. 

Compounds represented by no. 424 were prepared according to General 
Method 21. 

5-c. Alkvlation at position 3 of Coniuaate 425 to Provid e Resin-Building Block 
15 426^ 

The compounds represented by no. 425 were subjected to the conditions as 
described in General Method 22 to provide compounds no. 426. 

5-d. Removal of TBDPS group 
20 The resins designated by 426 were subjected to the conditions as described 
in General Method 23. 



5-e. Alkvlation at position 6 to provide 
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The resin bound compounds designated by 427 were allcylated in groups as 
described for General Method 22. 

5-f. Reduction of Azidoaroupto provide 
5 The resin bound compounds designated by 428 were subjected to the 
' conditions as described in General Method 24. 

5-a. A/-Acvlations 

The resins designated by 429 were either subjected to the conditions as 
10 described in General Method 25: Method 1, or, were subjected to the 
conditions as described in General Method 22: Method 2. 

5-h. Reduction of the Nitro Group 

If required, the substituent nitro group of a side-ami was reduced to the 
15 amine according to the procedure described in General Method 26. 

5-i. Deorotection of the Fmoc Protecting Group 

If required, the Fmoc protecting group on side-arms was deprotected 
according to the procedure described in General Method 27. 

20 

5-f. Guanvlation of amino oroup 

If required, amino group substituents of side-amns were guanylated according 
to the procedure described in General Method 28. 

25 5-l<. Cleavage of final products from the resins 

The final products were cleaved from resin according to the procedure 
described in General Methods 29. Final compounds were purified by HPLC- 
MS (See Table 4). 

30 5-1. Hvdrolvsis of Me ester 

If required, the cleavage mixtures designated by 431 were individually treated 
with a solution of LiOH (0.5 molar) in MeOH/water (1/1) (ph~14) for a week. 
The solvents were removed in vacuo and the residue was purified by HPLC. 
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Table 4: Library of Gltir.itQl compounds 



OR3 



OR2 



Comp. 
No. 


R1 


R2 


R3 


M+H 


Purity^ 
(%) 


Rt 


Yield 
mg 


Yield* % 


432 


R1a 


R2a 


R3a 


509.1 


85.8 
ELSD 


3.71 


14.1 


53.9 


433 


R1c 


R2b 


R3b 


507.2 


63.6 UV 


3.38 


4.9 


18.7 


434 


R1d 


R2b 


R3c 


555.2 


77.9UV 


4.04 




14.1 


435 


Rid 


R2b 


R3d 


541.1 




3.62 


8.6 


30.9 


436 


R1a 


R2c 


R3a 


369.1 


73.2 
ELSD 


0.86 


9.6 


50.5 


437 


R1b 


R2c 


R3c 


453.2 


80-UV 


3.18 






438 


R1b 


R2c 


R3d 


439.1 




2.52 


1.6 


7.1 


439 


R1e 


R3b 


R3a 


487.1 


63.8-UV 


2.55 


12.9 


51.6 


440 


R1f 


R3b 


R3a 


446.1 


JB5-UV 


2.39 


3.6 


15.7 



10 



'UV implies purity by Uita-Violet detection. ELSD implies purity by Electron Light Scattering 
Detection. 

^Yield calculated for the whole solid phase sequence; 140mg of resin was used for 
preparation of each compound; the substitution was 0.368mmol/g. thus the amount of the 
starting material was 0.051 5mmol. 
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Side Chains for Table 4: 




5 HPLC Method for Com pounds in Table 4: 

(Agilent SB Zorbax C18 4.6 x 50mm (Sum, 80A) LC Mobile Phase: 
Acetonitrile : Water 0.1% formic acid) Gradient as follows: 



10 



Time(min) 


water% 


CH3CN% 


Flow ml/min 


0.00 


95.0 


5.0 


2.00 


1.00 


95.0 


5.0 


2.00 


7.00 


0.0 


100.0 


2.00 


12.00 


0.0 


100.0 


2.00 


13.00 


95.0 


5.0 


2.00 


15.00 


95.0 


5.0 


2.00 
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Example 7: Allitol Building Block Synthesis 



419 



(7-a) Ph- 




5 7-a. Synthesis of a 3-0-Triflate Glu citol 441. 

Compound 419 (300 mg, 1.08 mmol) and symmetric collidine ( 0.22 mL. 1.65 
mmol) were dissolved In anhydrous DCM (7.0 mL) and the solution then 
cooled to -25°C. A solution of trifluoromethanesulphonic anhydride (0.27 ml, 
1.65 mmol) in DCM (2.77 ml) was injected into the solution and the reaction 
10 allowed to proceed overnight. The Solution was reduced to dryness, the 
residue dissolved in DCM (15ml) and then washed with 0.5 molar HCI. The 
organic phase was dried over MgS04. filtered and the solvent removed in 
vacuo to provide the product 441 (399mg, 90.3%). 

15 7h. Inversion at the C-3 position of a Glu citol Block to Fomi Allitol Block 442. 
To a solution of compound 441 (4.089 mmol) In DMF (7 mL) was added a 
solution of LiOBz (1.794 mmol) in DMF (7 mL). The reaction was was allowed 
to proceed at room temperature overnight. The solvent was removed in vacuo 
and the resulting residue redissolved In EtOAc. The solution was then 

20 washed with H2O, the organic layer was collected, dried over MgS04. filtered 
and the solvent removed In vacuo to provide allitol block 442 (74.1% yield). 

7c. Cleavage of the Benzvlldene Ring Svstem to Provide Allitol Block 443. 
Compound 443 was prepared according to the procedure as described in 
25 General Method 18. 
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7d. Formation of the Differentially Protected 1.5-Anhvdro Allitol Building Block 
Compound 444 was prepared according to the procedure as described by 
General Method 19. 

Table 5: Analytical Data for Intermediates and Final Compound in the 
Synthesis of Allitol Building Block 444. 



OR5 




10 



Comp. 


R1 


R2 


R3 


R4 


R5 


Observed. 
Mass + H 


441 


Ns 


H 


OTf 


Benzylidene 


410.13 


442 


N3 


OBz 


H 


Benzylidene 


382.15 


443 


N3 


OBz 


H 


H 


H 


294.12 


444 


N3 


OBz 


H 


H 


TBDPS 


532.15 
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Example 8: Prntotvoe Uhrarv using H -Allose Building Block 




5 R-a. Couplino of Allitol Building Block 444 to the Trichloroacetimidate 
nerivatised Wana Resin to provide 445. 

Building Block-Resin Conjugate was prepared according to the procedure 
outlined in General Method 20. 

10 8-b. Removal of the Benzoyl Group to Fomn 446. 

Compound 446 was prepared from precursor 445 according to General 

Method 21. 

R.r. Alkylation at position 3 of Con jugate 446 to Provide Resin-Buildinq Block 
15 44L 

The compound represented by 446 were subjected to the conditions as 
described in General Method 22 to provide compounds no. 447. 



8-d. Removal of TBDPS group 
20 The resins designated by 447 were subjected to the conditions as described 
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in General Method 23. 
R-a. Alkvlation at position 6 

The resin bound compounds designated by 448 were all^ylated in groups as 
5 described for General Method 22. 

8-f. Reduction of Azido group 

The resin bound compounds designated by 449 were subjected to the 
conditions as described in General Method 24. 

10 

8-a. /N/-Acvlations 

The resins designated by 450 were either subjected to the conditions as 
described in General Method 25: Method 1, or, were subjected to the 
conditions as described in General Method 25: Method 2. 

15 

fi-h. Reduction of the Nitre Group 

If required, the substituent nitro group of a side-ann was reduced to the 
amine according to the procedure described in General Method 26. 

20 8-i. Deorotection of the Fmoc Pro tecting Group 

If required, the Fmoc protecting group on side-arms was deprotected 
according to the procedure described in General Method 27. 

8-i. Guanvlation of amino group 
25 If required, amino group substituents of side-arms were guanylated according 
to the procedure described in General Method 28. 

8-k Cleavage of final products from th e resins (14-final product) 
The final products were cleaved from resin according to the procedure 
30 described in General Methods 29 to provide compounds designated by no. 
452. Final compounds were purified by HPLC-MS. 

Table 6: Structural and Analvtir.ai Data for Allitol Based Building Block 
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Intermediates and Final Products 

OR4 



6r2 



Compound 


R1 


R2 


Ko 


R4 


ExD Mol M+H 


453 


Ns 


Bz 


H 


TBDPS 


532.27 


454 


Na 


H 


H 


TBDPS 


428.20 


455 


Na 


p-Clbenzyl 


H 


TBDPS 


552.25 


456 


Na 


p-Clbenzyl 


H 


H 


314.1 


457 


Na 


p-Clbenzyl 


H 


p-CIBenzyl 


No Data 


458 


Na 


p-Clbenzyl 


H 


2-Napthyl 


454.27 


459 


NHz 


p-Clbenzyl 


H 


p-ClBn 




460 


NHz 


p-Clbenzyl 


H 


2-Napthyl 


428.20 


461 


Ria 


p-Clbenzyl 


H 


p-CIBn 


691.40 


462 


Ria 


p-Clbenzyl 


H 


2-Napthyl 


707.40 


463 


Ria 


p-Clbenzyl 


H 


4-MeBiphenyl 


733.42 


464 


Rib 


p-Clbenzyl 


H 


p-ClBn 


719.40 


465 


R1b 


p-Clbenzyl 


H 


2-Napthyl 


735.50 


466 


Rib 


p-Clbenzyl 


H 


4-MeBiphenyl 


747.44 


452a 


R1c 


p-Clbenzyl 


H 


p-CIBn 


469.26 


452b 


Ric 


p-Clbenzyl 


H 


2-Napthyl 


485.32 


452c 


Rid 


p-Clbenzyl 


H 


p-CIBn 


497.26 


452d 


Rid 


p-Clbenzyl 


H 


2-Napthyl 


513.37 


452f 


Rie 


p-Clbenzyl 


H 


p-CIBn 


511.28 


452g 


R1e 


p-Clbenzyl 


H 


2-Napthyl 


527.33 


452h 


Rif 


p-Clbenzyl 


H 


p-CIBn 


539.31 


452i 


Rif 


p-Clbenzyl 


H 


2-Napthyl 


555.38 


452J 


Rig 


p-Clbenzyl 


H 


4-Mebiphenyl 


525.30 


4S2k 


Ric 


p-Clbenzyl 


H 


4-Mebiphenyl 


511.20 1 
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SidearmsforTableS 




^ R1g 

Pvam pte 9; Synthesis of a 1.5-anhvdro-3.azidO'6-0-(t-butvldimethYl si lY l)-2,3- 

5 HiHfinyv-2-rri.3-d!mBthvl.2.4.6- f1H. 3H. 5H)-trioxopyrimidin-5-ylidene) 

mfithylamino1-D-allitol. 



MeOPh 




10 9-a. Formation of a Aminoallitol Buildin g Block From a Glucitol Precursor. 

Compound 5 was reacted according to the procedure described in General 
Method 6. 

Q-h. Formation of a Silvl Prote nted Building Block. 
15 Compound 453 was reacted according to the procedure described in General 
Method 18. The product of this reaction was reacted according to the 
procedure described in General Method 19 to provide compound 454. 
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Example 10: Synthesis of a i.5-anhvdro-3-azido -4-0-benzovl'2.3-dideoxv-2' 
U1.3-dimeth\/l-2.4.6-f1H. 3H. SHUrio xoDvrimidin-S-vlidene) methvlamino1-&' 
0-f4-methoxvbenzvl)-D-aulitol. 




10-a. General Method 2; 10-b. General Method 3; 10-c. General Method 4; 
10-d. General Method 6; 10-e. General Method 33; 10-f. General Method 6; 
10 10-g. General Method 14. 
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Example 11: Synthesis of a Ubrarv of Co mpounds bv Solid Phase 
Techniques Using a Galactitol Building Block 




11-a. General Method 14; 11-b. General Method 20; 11-c. General Method 
21; 11-d. General Method 22; 11-e. General Method 32; 11-f. General 
Method 25; 11-g. General Method 24; 11 -h. General Method 25; 11-1 to I 
selected from General Methods 26-29 (as appropriate). 
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Example 12: Solid Phase Synthesis of a 2.5-813 Amino-Allitol Library. 




5 12-a. General Method 20; 12-b. General Method 23; 12-c. General Method 
22; 12-d. General Method 32; 12-e. General Method 25; 12-f. General 
Method 24; 12-g. General Method 25; i2-h to k selected from General 
Methods 26-29 (as appropriate). 
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Example 13: Synthesis of a Library of Compou nd bv Solid Phase Techniques 
Using a Diamino Gulitol Based Build ina Block 




13-a. General Method 20; 13-b. General Method 21; 13-c. General Method 
22; 13-d. General Method 31; 13-e. General Method 25; 13-f. General 
Method 24; 13-g. General Method 25; 13-h to k selected from General 
Methods 26-29 (as appropriate). 
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Example 14: Synthesis of an ExB rnplarv Library 1 

PART 1: In this example three different mimetlcs of three different peptide 
residues (le. Phe mimetic 1, 2 and 3, Lys mimetic 1, 2 and 3. and Trp mimetic 
1, 2 and 3^) maintain their position on the scaffold (Phe=R\ Lys=R^. Trp=R^, 
but the different mimetics are varied in relation to one another. 



10 



PART 2: further in this example, three different mimetics of three different 
peptide residues (le. Phe mimetic 1 , 2 and 3, Lys mimetic 1 , 2 and 3, and Trp 
mimetic 1, 2 and 3^) are varied in their substitution point around the scaffold, 
le. Phe mimetic 1 moves from R^ to R^ to R^, and so on. 



R3HN ^OH /OR3 
A B 



HO- 
R1O- 



X)Ri 

c 



D 



15 Table 8 



R1 1 


R2 1 


R3 


PART1 


Phe mimetic 1 


Lys mimetic 1 


Trp mimetic 1 


Phe mimetic 2 


Lys mimetic 1 


Trp mimetic 1 


Phe mimetic 3 


Lys mimetic 1 


Trp mimetic 1 


Phe mimetic 1 


Lys mimetic 1 


Trp mimetic 2 


Phe mimetic 2 


Lys mimetic 1 


Trp mimetic 2 


Phe mimetic 3 


Lys mimetic 1 


Trp mimetic 2 


Phe mimetic 1 


Lys mimetic 1 


Trp mimetic 3 


Phe mimetic 2 


Lys mimetic 1 


Trp mimetic 3 


Phe mimetic 3 


Lys mimetic 1 


Trp mimetic 3 


Phe mimetic 1 


Lys mimetic 2 


Trp mimetic 1 


Phe mimetic 2 


Lys mimetic 2 


Trp mimetic 1 


Phe mimetic 3 


Lys mimetic 2 


Trp mimetic 1 


Phe mimetic 1 


Lys mimetic 2 


Trp mimetic 2 


Phe mimetic 2 


Lys mimetic 2 


Trp mimetic 2 


Phe mimetic 3 


Lys mimetic 2 


Trp mimetic 2 


Phe mimetic 1 


Lys mimetic 2 


Trp mimetic 3 


Phe mimetic 2 


Lys mimetic 2 


Trp mimetic 3 


Phe mimetic 3 


Lys mimetic 2 


Trp mimetic 3 


Phe mimetic 1 


Lys mimetic 3 


Trp mimetic 1 


Phe mimetic 2 


Lys mimetic 3 


Trp mimetic 1 


Phe mimetic 3 


Lys mimetic 3 


Trp mimetic 1 
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Phe mimetic 1 


Lys mimetic 3 


Trp mimetic 2 


Phe mimetic 2 


Lys mimetic 3 


Trp mimetic 2 


Phe mimetic 3 


Lys mimetic 3 


Trp mimetic 2 


Phe mimetic 1 


Lys mimetic 3 


Trp mimetic 3 


Phe mimetic 2 


Lys mimetic 3 


Trp mimetic 3 


Phe mimetic 3 


Lvs mimetic 3 


Trp mimetic 3 


PART 2 


Lys mimetic 1 


Trp mimetic 1 


Kne rnimcuu i 


Trp mimetic 1 


Phe mimetic 1 


Lys mimeuo i 


Lys mimetic 2 


Trp mimetic 1 


r ne mimeuu i 


Trp mimetic 1 


r^iiv? 1 1 III 1 idiw 1 


Lys mimetic 2 


Lys mimetic 3 


Trp mimetic 1 


Phe mimetic 1 


Trp mimetic 1 


Phe mimetic 1 


Lys mimetic 3 


Lys mimetic 1 


Trp mimetic 2 


Phe mimetic 2 


Trp mimetic 2 


Phe mimetic 2 


Lys mimetic 1 


Lys mimetic 2 


Trp mimetic 2 


Phe mimetic 2 


Trp mimetic 2 


Phe mimetic 2 


Lys mimetic 2 


Lys mimetic 3 


Trp mimetic 2 


Phe mimetic 2 


Trp mimetic 2 


Phe mimetic 2 


Lys mimetic 3 


Lys mimetic 1 


Trp mimetic 3 


Phe mimetic 3 


Trp mimetic 3 


Phe mimetic 3 


Lys mimetic 1 


Lys mimetic 2 


Trp mimetic 3 


Phe mimetic 3 


Trp mimetic 3 


Phe mimetic 2 


Lys mimetic 2 


Lys mimetic 3 


Trp mimetic 3 


Phe mimetic 3 


Trp mimetic 3 


Phe mimetic 3 


Lys mimetic 3 



§The various scaffold substltuents Lys. Phe, and Trp mimetlcs 1,2 and 3, are 
listed In Table 3 below. It Is noted that In some case amine protection is 
required, which is typically effected by Boc protection. It Is further noted that 
5 In some cases an O-linked mimetic is required and in other cases an A/-llnked 
mimetic is required. In the cases of the O-linked Lys mimetics, the mimetic is 
coupled as either the para, ortho or meta nitrobenzyl derivative and 
subsequently reduced to the amine. 



10 Table 9 





Mimetic 1 


Mimetic 2 


Mimetic 3 


Lys (A/-linked) 




O 












Lys (O-linked) 










NH2 




Phe (W-linked) 




iK>' 
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Phe (0-linked) 












^ O 




Trp (AWinked) 




H 


H 


Trp (O-linked) 






H 
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Example 15: A Gulitol N-Glvcoside B uilding Block 




5 15-a. AC2O, NaOAc; 15-b. General Method 34; 15-c. General Method 3; 15-d. 
(a) TBDPS-CI, 1,2-DCE, imidazole; (b) 2,2-dimethoxy-propane, TsOH, MeCN; 
15-e. (a) Benzoylchloride, pyridine, 1,2-DCE, DMAP; (b) MeOH, TsOH, 
MeCN; 15-f. General Method 4; 15-g. General Methods 13 and 20; General 
Method 33. 
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F=yamDle 16: Synthesis of Glucosvl N -Glvcoside Building Block 




5 16-a. General Method 34; 16-b. General Method 3; 16-c. General Method 4; 
16-d. General Method 5; 16-e. General Method 18; 16-f. General Method 19. 



wo 03/082846 



69 



PCT/AU03/00384 



Example 17: Synthesis of Glucosvlami no 2-DeoxV'2'Amino library. 

\ 457 "^"2 



456 NHDde 



(17-b) 




458 NHDTPM 




(17-g) 




461 NHDTPM 



N3 

462 NHDTPM 



/OMe 

O (17-h)PMB0 

463 NH2 



R10 




. (17-i) PMBO 
N3 -LllJi» RIO 



464 




BocHN 



BocHN 



OMe 

O H 

N. 




.PMBO 

(17-j) R10^^^^-Y^R2 ^ 

/ 466 
BocHN 



HO 
RIO 



OMe 
Q H 





Nv^R2 (17-1) 




H2N 



>-NH 



10 



17-a. Synthesis of 2-Deoxv 2-Am ino GIvcosvl Amine 

To a solution of starting material (20.51mmol) in MeOH/DMF (4:1, 150 mL) 
was added hydrazine hydrate (92.2mmol) and the reaction mixture was stirred 
at room temperature for 1.5h. The solution was diluted with ~400mL 
chloroform, washed with brine, dried over MgS04. filtered and the solvents 
evaporated. The crude product 457 was directly used for the next step. 

17-b. Svnthfisis of 2-DeQxv 2-A/HDTP M protected Glvcosyl Amine 
Compound 458 was formed from reaction of 457 according to the procedure 
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described in General Method 30. 

17-r. Synthesis of 2-Deoxv 2-/S/HPTPM protect ed GIvcosvl Amine Alkylated in 

the 3-Position 

5 Compounds 459 were formed according to the procedure described in 
General Method 7. 

17-d. Reductive Ring Qoenino of a 2-Deo xv 2-A/HDTPM S-O-Alkyl Glycosyl 
Amine 

10 A solution of a derivative represented by 460 (4.37mmol) in dry DCM (30mL) 
was cooled to CC and 44ml of a 1 molar solution of BH3 in THF (44mmol) 
and 0.43mL of a 1 molar solution of dibutylboron triflate in DCM (0.43mmol) 
were added. The reaction mixture was stin-ed at O'C and 0.1 eq. of BuaBOTf 
repeatedly added at 1h intervals until tl.c. (toluene/EtOAc 1:1) shovyed 

15 complete conversion (total of 0.5 eq. BuzBOTf). The reaction was quenched 
by the addition of 8mL EtaN and 15mL MeOH at CC. After evaporation of the 
solvents the residue was taken up in 350mL DCM. the solution washed with 
half saturated brine, filtered over cotton and the solvents evaporated to yield a 
residue containing the product that was directly used in the next step. 

20 

17-e. Re-amino Protection of 3-Q-Alkvl GIv cosvl Amine 
Compounds 461 were formed according to the procedure described in 
General Method 30; 1H-NMR. (CDCI3): 8 9.92 (dd. 1H, NH. Jnh.2=9.7 Hz, 
Jnh.=CH=13.8 Hz). 7.88 (d. 1H. =CH). 7.75-7.68 (m, 4H, Ar). 735-7.22 (m. 

25 5H, Ar), 6.95-6.86 (m. 2H, Ar), 5.08 (d. 1H. NapCHz, Jgem=12.1 Hz), 4.86 (d, 
IN. PMPCH2, Jgem=10.5 Hz). 4.72 (d, 1H. PMPCH2). 4.71(d. IN, H-lb, 
Ji,2=9.2 Hz), 4.69 (d. 1H. NapCHz). 3.95 (dd. 1H. H-6a, Jgem=12.2 Hz, 
J5.6a=1.7 Hz), 3.85-76 (m, 1H, H-6b), .3.81 (s. 3H, OMe). 3.74 (dd. 1H. H-4. 
J3.4=8.9 Hz. J4.5=9.4 Hz). 3.64 (dd, 1H. H-3. J2.3=9.3 Hz), 3.49 (ddd. 1H, H-5), 

30 3.22 (s. 3H, NMe), 3.1 1 (dd. 1 H, H-2). 3.05 (s. 3H. NMe). 



17-f. Methvlation of the 6-Position of a GIvc osvlamine 

Compounds 462 were fomried according to the procedure described i 
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General Method 7; 1H-NMR (CDCI3); 5 9.92 (dd, 1H. NH. Jnh2=9.7 Hz. 
Jnh=ch=13.8 Hz). 7.88 (d. 1H. =CH). 7.75-7.68 (m. 4H. Ar). 735-7.22 (m. 5H. 
Ar). 6.95-6.86 (m. 2H. Ar). 5.08 (d, 1H. NapCHz. Jgem=12.1 Hz). 4.86 (d. 1H. 
PMPCH2. Jgem=10.5 Hz). 4.72-4.68 (m. 3H. NapCHa. PMPCH2. H-1). 3.80- 
5 3.74 (m, 3H. H-6a. H-6b, H-4). 3.81 (s. 3H. OMe). 3.64 (dd. 1H. H-3. J2.3=9.3 
Hz). 3.49 (ddd. 1H. H-5). 3.22 (s. 3H, NMe). 3.11 (dd. 1H. H-2). 3.05 (s. 3H. 
NMe). 

17-n Removal of the DTPM Groi m of 2-Deoxv-2-Amino Glycosylamine 
10 compound 

Compounds 463 were fornied according to the procedure described in 
General Method 8; 1H-NMR, (CDCI3) 6 7.78-7.66 (m. 4H. Ar), 7.43-7.32 (m. 
5H. Ar). 6.86-6.69 (m. 2H, Ar). 5.48 (s. 1H, CH-PMP). 5.05 (d. 1H. NapCHz. 
Jgel=11.3 Hz). 4.77 (d. 1H. NapCHa). 4.47 (d. 1H. H-lb. J,.2=8.9 Hz). 4.28 
15 (dd. 1 H. H-6a. Jgem=10.3 Hz. J5.6a=5.5 Hz). 3.76-3.65 (m. 2H. H-6b. H-4). 3.72 
(s. 3H. OMe). 3.49 (dd. 1H. H-3. J2.3=9.0 Hz, J3.4=9.0 Hz). 3.46 (ddd. 1H. H- 
5), 2.75 (dd, 1H, H-2). 

17-h Synthesis of a 2-Deoxv-2-A/-Acvl Glvcosyl Amine 
20 The compounds 464 were synthesised according to the procedure described 
in General Method 31 . 

17-i Solution Phase Reduction of an An omeric Azide 
The compounds 465 were synthesised according to the procedure described 
25 in General Method 13. 

17-f. Formation of 1-A/-Acvl Derivatives of a Glucosaminvl Derivative. 

The compounds 466 synthesised according to the procedure described in 

General Method 31. 



30 



17-k. Removal of a Boc Protectin g Group from a 2-Deoxv-2-A/-Acyl- 
Glycosvlamine Derivative. 

Dissolve crude 467 (-0.21 mmol) in lOmL 20% TFA in DCM and stir at room 
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temperature for lOmln. Evaporate solvents and dry the remaining syrup under 
high vacuum. Redissolve in DCM and wash with 1M KOH, filter over cotton, 
evaporate and purify by column chromatography (eluent DCM/MeOH 10:1 
1% EtaN) to give the product (for the formation of compounds 469, 470, 471). 
5 Yield typically 35% over two steps. 

17-1. Solution Phase Guanvlation (onlv for the formation of c omocund 472) 
To a solution of crude 467 (max. 0.22mmol) in dry DMF were added 89mg 
(0.44mmol) 3,5-dimethylpyrazole-1-carboxamldine nitrate and 84 pL 
10 (0.48mmol) DIPEA and the reaction mixture stirred for 3h. The solvents were 
evaporated and the residue dried under high vacuum to give 280mg of a 
mixture containing the desired product. The purification using preparative 
HPLC gave 8mg of the pure product 472. 




Comp. 


R1 


R2 


R3 


Molecular Ion 


469 


naphthyl 


phenyl 


H 


[M+Hr= 522.33 


470 


naphthyl 


4-Chlorophenyl 


H 


[M+Hr= 556.1 


471 


naphthyl 


benzyl 


H 


[M+Hr= 536.36 


472 


4-chlorobenzyl 


a-naphthyi 


C(NH)NH2 


[M+Hr= 598.39 
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Example 18' Synthesis of a Carbox amide C-Glvcoside 1 




5 Conditions: NaOMe/MeOH; (il) Acetone. NBS; (Hi) trichloroacetonitrle. 
potassium carbonate. DCM; (iv) TMS-CN, TMS-Otf. DCM; (v)NaOH/H202: (vl) 
(a) TMS-CH2N2; (b) p-methoxybenzaldehyde dimethylacetal. CSA. MeCn, 
DMF; (vii) (a) LiOH, H2O. THF; (b) HBTU, DIPEA. DMF. R^-NHz; (vHi) 
benzoylchloride, pyridine, 1,2-DCE. DMAP; (TsOH. MeOH. MeCN, H2O; (x) 
10 TBDPS-CI. imidazole, 1.2-DCE. 
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gyamo/e 19: Synthesis of an A Uyl C-Glvcoside 




5 Conditions: (I) TfaO. pyridine. DCM; (b) NaNa, DIVIF; (ii) acetone, H*; (iii) AcaO. 
pyridine; (iv) hexamethyldisilazane, b. CH3-S-S-CH3; (v) NaO!\/Ie/IVIeOH; (vi) 
TsOH, a,a-dimethoxytoluene. MeCN; (vii) benzoylciiloride. 1,2-DCE. pyridine, 
DMAP; (viii) TsOH. MeOH. H2O. MeCN; (ix) TBDPS-CI, imidazole, 1,2-DCE; 
(X) TiVIS-allyl, TIVlS-OTf, DCM. 
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*Ramburg-Backlund rearrangement of phthalimido thioglycosides I to give an 
exo methylene compound 11. The products can them be converted to a variety 
of C-glycosides which can be further elaborated to building blocks as 
exemplified by 28. The reaction pathway can fumish C-glycosides with a large 
10 number of alkyi or aromatic side-chains at the anomeric position. Conditions: 
(i) Oxone. (ii) KOH. CCU. (iii) BH3, HOOH. Ha/Pd; (iv) HzPd; (v) ArX. Pd(0). 
Hz/Pd; (vi) AcSH. AIBN. Hz/Pd; (vii) (a) KOH. (b) TfNs. RT. CH2CI2. MeOH. 
H20/cat. CUSO4, 90%; (viii) a,a-dimethoxytoluene, TsOH, MeCN/MeOH; (ix) 
BzCI, pyridine, (x) MeOH/MeCN/HzO, TsOH; (xi) TBDPS-CI. pyridine. 
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Example 21: Synthesis of an Ribofumnosvl Az ida Building Block. 



AcO 



Acd OAc AcO ^Ac ^(5 

505 506 507 i 

I 



(21-0 



\=/^o 6^o o^o o^o 

(21 -f) 510 609 508 

r 




511 

5 21-a. 1-Azido-2.3.5-triacetvl ribose 506 

To a solution of 1 ,2,3.5-tetraacetyl ribose 505 (0.189 mol) in dry DCM (480 
ml) at room temperature was added trimethylsllyl azide (0.211 mol) followed 
by a solution of anhydrous SnCU (9.40 mmol) in dry DCM (60 ml). The 
resulting colourless solution was stirred at room temperature overnight. The 
10 solution was washed with saturated sodium bicarbonate. The combined 
organic extracts were dried (MgS04) and the solvent was removed in vacuo to 
give a colourless oil, 100 %. 

21 -b. 1-Azido ribose 507 
15 The compound was synthesised according to the procedure described in 
General Method 1 (used directly in the following step). 



21-c. 1-AzidQ-2-3-isoDroDvlidene ribose 508 

A solution of l-azido ribose 507 (0.2 mol) in dry acetone (120 ml) and 2,2- 
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dimethoxypropane (488 mmol) at room temperature and under nitrogen was 
treated with cone, sulfuric acid (16.9 mmol). The resulting solution was stinred 
at room temperature for 30 min. The reaction was quenched with pyridine and 
the solvent was removed in vacuo. The residue was dissolved in DCM (500 
5 ml), washed with 10 % citric acid and saturated sodium bicarbonate, dried 
(MgS04) and the solvent was removed in vacuo to give a yellow oil which was 
purified by a squat column on silica gel (20-40 % EtOAc/petrol) to give a 
yellow oil 508, 69 % from tetraacetate 605. 6h (400 MHz: CDCI3) 1.32 (s, 3H, 
CH3). 1.50 (s, 3H, CH3). 2.31 (dd, J 8.0, 5.2 Hz, 1H, OH). 3.67 (ddd. J 12.4, 
10 7.6, 4.8 Hz, 1H, H5a), 3.77 (ddd, J 12.4. 6.2. 4.0 Hz, 1H, H5b), 4.41 (dd, J 
5.2. 4.8 Hz. 1H. H4). 4.52 (d. J 6.0 Hz, 1H, H3), 4.77 (d. J 6.0 Hz, 1H, H2). 
5.54 (s, 1H. H1). 

21 -d. 1-Azido-2.3-isoDroDvlidene-5'-mesvlate ribose509 

15 Methanesulfonyl chloride (18.1 mmol) was added over one mIn. to a 
suspension of the 2,3-isopropylidene ribose 508 (16.5 mmol) in dry pyridine 
(1 1 ml) at 0 "C and under N2. The resulting suspension was stirred at 0 "C for 
2.5 h, then quenched with water (20 ml) and extracted with ethyl acetate (2 x 
20 ml). The combined organic extracts were washed with 10 % citric acid and 

20 saturated NaHCOs. dried (MgS04), and the solvent was removed in vacuo to 
give a pale yellow oil which was purified by a squat column on silica gel (20- 
40 % EtOAc/petrol) to give a white solid, 88 %. LCMS: >90 % by ELSD. (M - 
N3)* 251. 6h (400 MHz: CDCI3) 1.31 (s. 3H, CH3). 1.49 (s. 3H, CH3). 3.09 (s, 
3H, SO2CH3), 4.28 (dd. J 10.6, 6.8 Hz. 1H, H5a). 4.30 (dd. J 10.6. 6.0 Hz, 1H, 

25 H5b), 4.50 (td. J 6.1, 1.2 Hz, 2H, H3, H4). 4.72 (dd, J 6.0, 1.3 Hz, 1H, H2), 
5.56 (s. 1H, HI). 

21 -e. 1-Azido-2.3-isopropvlidene-5'-phthalimido-ribose 510 
A suspension of sugar derivative 509 (14.3 mmol), potassium phthalimide 
30 (18.8 mmol) and sodium iodide (2.86 mmol) in DMF (105 ml) was heated at 
100 "C for 30 min., then cooled to room temperature and diluted with water 
(500 ml) and cooled in an ice-water bath. The resulting product were collected 
by vacuum filtration, washed with water and dried over P2O5 in a dessicator 
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overnight as white crystals. 51 %. LCMS: >95 % by ELSD, (2IVI + H)* 711. 8h 
(400 MHz: CDCI3) 1.29 (s. 3H, CH3). 1.45 (s. 3H. CH3). 3.91 (dd. J 13.9. 8.4 
Hz, 1H. H5a). 3.95 (dd. J 13.9, 6.5 Hz, 1H, H5b). 4.57 (t. J 6.4 Hz, 2H, H3. 
H4), 4.78 (d, J 5.8 Hz. 1H. H2). 5.57 (s, 1H, HI), 7.73 (d, J 3.2 Hz. 1H. ArH), 
5 7.74 (d. J 3.2 Hz. 1H, ArH), 7.87 (d, J 3.2 Hz, 1H, ArH). 7.88 (d. J 3.2 Hz. 1H, 
ArH), 

21-f. 1-Azido-2.3-lsoDroDvlidene-5'-amino-ribose 511 

A suspension of sugar derivative 510 (8.13 mmol) in methanol (21 ml) was 
10 treated with hydrazine hydrate (12.0 mmol) to give a pale yellow solution 
which was heated at reflux for 2 h. The methanol was removed in vacuo from 
the resulting suspension and the residue was dissolved in water (40 ml) and 
acidified (to pH 1) with cone. HCI. The resulting precipitate was removed by 
vacuum filtration and washed with water. To the filtrate was added solid 
15 sodium hydroxide (to pH 10) and the product was extracted with CHCI3 and 
dried (MgS04). The solvent was removed in vacuo to give a yellow oil. 93 %. 
LCMS: (M - N3)*=172; 8 (400 MHz: CDCI3) 1.32 (bs, 5H, CH3, NH2), 1.50 (s, 
3H. CH3). 2.84 (dd. J 13.1. 6.0 Hz. 1H. H5a), 2.90 (dd, J 13.0. 8.1 Hz, 1H. 
H5b). 4.24 (t. J 7.0 Hz, 1H, H4), 4.48 (d, J 5.8 Hz, 1H. H3). 4.61 (d. J 4.8 Hz. 
20 1H. H2). 5.53(s, 1H, H1). 



wo 03/082846 



79 



PCT/AU03/00384 



References 

1. K. C. Nicolaou; J. M. Salvino, K. Raynor; S. Pietranico; T. Reisine; R. 
M. Freidinger, R. Hirschmann. Pept: Chem., Struct. Biol., Proc. Am. Pept 
Symp.. 11^ 1990 

5 2. (a) H. Kunz, T. Wundberg, C. Kallus. T. Opatz, S. Henke, W. Schmidt. 
Angew. Chem. Int. Ed, 1998, 37, No. 18, (b) K. Kallus, T. Wundberg, W. 
Schmidt. S. Henke, H. Kunz, Tet. Lett.. 40. 1999. 7783-7786, (c) U. 
HQnger. T. Maidhof, O. Knoll, H. Kunz, Poster Presentation, 2Cr 
International Carbohydrate Symposium. Hamburg-Germany, (d) T. Opatz, 
10 C. Kallus. T. Wundberg, W. Schmidt, S. Henke, H. Kunz, Poster 

Presentation. 2(1^ International Carbohydrate Symposium. Hamburg- 
Germany. 

3. R. Hirschmann, K.C. Nicolaou. S. Pietramico, J. Salvino, E.M. Lealy. 
W.C. Shakepeare, P.S. Spengler, P. Hamley, A.B. Smith, T. Reisine, K. 
15 Raynor. C. Donaldson, W. Vale, L. Maechler. R.M. Freidinger, CD. 
Strader. J. Am. Chem. Soc, 1993. 115. 12550 



